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HTLE OF THE IMVHymON 
COMPOUNbS 

BACKGROUND OF The INVEfimON . 

This invention relates to compounds usefid as A3 adenosine receptor agonisls and method^ 
salecbVeV acHvaHng an A3 adenosine receptor in a mammd, pattteulariy a human. TTw 
Invention also rslata^ to methods of treating various maditai disoidere virtlh A3 racaptior 
In partJcular posl-lnfbKt patients, pattents with severe ang^ and related canJIovasJiIar 



of 



preent 



'agonists. 



10 disorders. 



Adenosine, an endogenous purine nucleosfde, Is ubiquitous in mamTnalian cell types. Adenosine 
present in the plasma and other extracellular flyids mediates many of its physlologlcai effeds|via 
cell $ifrf^ receptors and Is an important regubtory species. Adenosine has the Ibrmiila: 




Adenosln© reoeptois are genenally divided into thtea major subclasses, Al, A2 and A3, on the 
basis of the tftRtoential afmflUes of a number of adenorfne receptor agonists and anfagonfas for 
the reoeptor^ iheir primary sbwtuies and the secondary messenger systams to which tliey 
couple. 

Various adenosine A3 receptor agonists and uses therefor are taught In the prior art 



WO 95/02604 (the contents of which are incorporated herein by raference) disdoses 
adenosine receptor agonists and their use as locomotor depicssanis, hypotensive 
25 anxiolytic agents, oerebroprotactants and antiseizure agents. 



US 5573772 and related US 5443836 ciaim the use of adenosine A3 agonists for 
vtfhens i^emic preconditioning is heneffaial^ tor example cardibpnsfieclion. 



appllcatlcns 
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WO 98/50047 and WO 99/20264 also relate to fechamilc protecHon. WO 98/50047 d^ims 
methods of admlnistertng.a compound having A3 agonist activity and a tDompound (whether the 
same compound or a different one) having Al agonist activfty or A2 antagonfet acfcivltjr. Wo 
5 99/20284 daims a method fbr preventing or peducing Ischaemic heart damage by admbnlstrapion 
of at least two cardloprotectants, of whicfi one may be an A3 agonist. 

wo 03/19360 daliTfi ttie use or A3 rec^r agoni^ls t» adileve tiie following eifad:: 

• induce G>-CSF seasokn 

10 * Induoeprolffeiationordifi^iartliationof bcmemarraworw^ 

• prevent or treat teuhopenia 

• prevene or treat toxic sMs eifects of d drag (e.g. drug-Induce leukopenia or weight loss) 

• irthtbiting abnormal cell growih 

• treating cancer, 

15 ■ I 

WO 01/083152 relate tettie use of adenosine A3 receptor agonists to acQvata natural killer (NlO 
cells whHst WO 0^5085 teaches their use to inhibit viral replication. 

WO 02/066020 praposes the lee of adenosine A3 receptor agonists to modulate the Bcliwit)| of 
20 glycogen synthase kinase 3p. 

Adenosine receptor ligands are d^crfbed in the foUowir^ documents: 

• US 6048865 (Al ligands) 

• WO 01/60835 CA2 antagonists) 
25 - WO 00/23447 (Al and AZIISands) 

• WO 92/05177 (A1/A2 agonists) 

• WO 92/05177 (A1/A2 agonists) 

• WO 95/28160 CA1/A2 agonl^) 

• EP 277917 CA2 ligands) 
30 ■ WO 86/00310 (A2 l^^nds) 

• EP 12.41176 CA3 agonists) 

• WO 01/23399 (A3 agonists) 

• WO 02/055521 CA2a antagonists) 
- WO 93/23418 CA1/A2 antagonists) 

35 • WO e^rOTSSl (Al agbntets) 

• WO 98/16539 (Al ligands) 

• WO 02/1355085 (A3 agonists) 

• WO 96/12496 (AlagonlsQ. 
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-rlis artids 'Adenosine Receptor Ugands-Reoent Developments Part I. Agonists", C.E Miller, 



Current Meciidnal ChemlStiy 2000, 7, 1269-1288 reports on tha developments in the fieli 
adenosine receptor agonists, Indudtng A3 »*o^tor agonists. 



The above publications are all rnduded heiein by referwwe. TIib art tiierefbre includes adeno sine 
receptor agonists which are adenosine analogues characterised by specific varfatldn$ which mahs 
the compounds capable of binding to and acting on gne or more adenosine leceptore. ^ore 
particularly, the ski'lied person knows that there exists a class of adenosine anatogue-type A3 
receptor agofilBts. 



no 
tlhat 



Adenosine analogue^e A3 receptor agonists are familiar to the sldlied reader and will require 
fijrther explanation to the sfcllled reader. Nonetheless, ft may be of assistance to describe 
adenosine analopue^ A3 receptor agonists may have an N6 nitrogen vihUix may be identcted 
with the N6 nfhtigen of adeno^ne and is usually substttiited by at least one subetftuent sjich 
agonists include without limitation compounds of the foimuia (1): 




wherein 
D is N or CH; 
EfsO,SorCH2; 

xl is an m substituent; 

X2 (the 4' subslituentO is hydroxymethyl, CCi-C^)aliTOcymethyl, (Cg-C^icydoalfaBcy metfjyl. 
cartmv, CCi-C3)aitoxycarbonyl, (Cs^jtydoaricBxycarfjonyl, l,l^minoimlnomethyl, 1,1-Cmafo- 
^f- or di-N,N-CCi.C^lkylainino)lmlnomettiyi, l,Hmono^- or dhN,N-(Ci-C5)ciwioa» rt- 



of 
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am(no)indnom^hyl, c?ntamoyl, mono-N- or dI-N^Ci-C4)alkyIam!noearbonyl, mono-N- 
N^-(C3-cycyclaalIcylaininecarbo»\yl or N-<Ci-G|DallQrt-N-(C3-C5)cydoalkylaminocarto 
x3 and are each Independently hydrogen, elk/I, hydroxyalky^ altoxyalkjrl, OR^ f<i^K^, where 
Ra and R** are tndependaitty hydrogen (most pref^bly x3 and ara OH), alkyi, ara kyl, 
carbamoyl, aDcyl carbamoyl, (fiall^cartaamayl, acyl, alkOKycarbonyl/ aralkHKycarbolnyl, 
aiylcscycarbonyl, or, when and are both ORa, the tuvo groups together may form 



V 



C 

II 

o 

where hydrogen or aMr 



H 





where and R® a^g independently hydrogen, alkyi, or together wtth the carbon atom to 
they are attached may foim a 1,1-cycloaIkyl gmup; 



ilcft 



15 x5 is halogen, CCrCio)a!kyl, fluorlnated (Ci-Cio) alKyl (e.g. trIfluoromeaTylX (Ci-Qo) 
alkoxyalkyF, (Ci-Cio)alkoxy, CCi-Cio)alKyJether, (Ci-Cio)thioalfccfi<y^ (Ci-CioJalkyfthto, ami 
(CrCio)aH<yla««ino, -CX>x6r25 where Is 0 or NH and r25 is (Ci-C4)alkyl optionally tenninkny 
subsdtutEd by an aryl or a h^roaTyl group [fbr escample phenyl or a 5- or 6-member 
hetj€»roaryl group] and additionally or aftematively terminally substituted by hydroxy,, d 

20 Cio)alkenyt, CC2-Cio)allqmyl/ or Is CC2-Cio)alkenyl or (C2-Cio)alkynyl in either case temnlniny 
suhstttuled by an aryl or heteroaryl group [for example phenyl or a 5- or G-membered het^roaryf 
group] and, when having a terminal mechylic carban atom, optionally further ternilnflly 
substituted by hydroxy. Alkyl groups oornprlsed in ^ substituenfc? are preferably linear. 

25 Pneferred values for the above-defined symbols ar& as follows: 
DIsN; 

is mono-N-* or dI-N,N[((Ci-C4) alkylandnocarbonyl, mono-N- 
or db N-<C5-C5) cydoalfcylaminocarbonyl or N-CC1-C4) alkyl-N- (C^Cj) cydoalkylaminocarbo|i 
30 and especial^ mono-N-CCi-Gj) alkyiamlnocarbonyl; 

X3fsOHorNH2; 
X^isOH; 
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S 

X5 IS H, halogen, C(Ci-Cio) alkyi and espedaily (CrC4) alM/ tiifluoTOinethyl, CCj-Cio) aitenyl, 
(C2-C10) alkynyl, or efHier of Hie latter Iwg groups where tantiinally subsUtuted as desalbed 

alwve, X5 more preferably being H, cSilqro, bromo, lodo, (C1-C4) alftyl and especially rtiethyl, 
trlfluoit>m£fi%J. 



30 



or 



are 




PCT/GB03/00304 describes adenoalne analogue-type A3 receptor agonist having an N6 nltro jeii 
wibsHtutBd by a group of the formula -CRMrZI-CVOJ^ where r20 and r2»1 are the sam 
diffiBrant end H, F or CH3 and crCLE is; 

(I) a 2-pyridyl, or an analogue thereof in which the C3 and/or C5 caiton atoms 
10 replaoad by nitrogen, optionally substftuted at the 4-positlon with CH3, 1, Br, CI, CFj, OH or riH2 
anc(/or at the 6-posflton by OR", OOjRH, COrH or CONrH where Is C2-C4 alkyi; or 
(H) a bltydfc (fused) heteroatomatic ring of the fbrmula 



IS 



wherein 

ring A Is a 5- or 6- membered ring charerterlsed by the followirig l^atures (m whfcfi rtng poalUi ins 
20 are numbered relative to the linkage to -cr20|;^Z1.}. 
I. a carbon atom at the l-posH]pn; 
B. carbon atom as CH or a nitrogen atom at position 2; 
Bi, It IS 3, 4 fused to ring B; 

iv. the 5-posltSon ring atom is substituted by a moiety r5 vahlch Is H, CH3, H, Br, Cl, CF3 
25 less preferably OH or NH2; 

V. If a 6-menibered ring, it has at the 6-po5ftion a nitrogen, or -a*i- where M b H, CH3 or 
ring B is a 5 or 6 membered ring characterised hy the following features: 
(a) an In-ring heteroatom Including O, N or S Joined to the 4-positfon of ring A; 
<b) said in-ring heterastom ^ joined wHWn the ring secondly to a carbon which fs fiubstltui ed 
by a moiety r6 which is H or another moiety wherein the number of atoms which are ^Dt 
hydrogen or Imogen fs no more tlian 10; 

Cc) an Inning atom Jblned to the S-poslBon of ring A which IS 1^1/ or less prei«rably S or C, 
«afd C being In the form of a 04 or 00 group; 

(d) In the case of a 6-membered ring, the remaining ring member is nitrogen or carbon tn its 



or 



or 



35 fbmiofCH, 




31. JUL. 2003 16:05 HARRISON G0DDA8D FOO NO. 779 P. 10 

It Will b9 appredated that any one or more of D,, X^, X3, X* and may bs one wTOn 
preferred spedes listed above; most desirsibiy all are preferred. 

BRIEF SUMMARY OF THE INVEWHON 

5 

The pneseiYt fnvention provides (n one aspect an adenosine analogue-type fiS receptor ago list 
having an N6 nitrogen substituted hf a group of the fomnula -CR^R^l-CYCLE where R^^ 9nd 
r21 are the same or dIfflBrent and H, F or Oi^} CYCLE Is of formula (n)s 



10 where: 

r5 (s Iodine, bromine, methyl or trif luoromefthyl; 

is -Nr9r10 or -C0R9, where r9 and R^O are each fndependlantly msaiyl or ethyl; and 
WIS Notch. . 

15 The present Invention provides In another aspect an adenosine analogue-t/pe A3 receptor agor ist 
having an N6 nitrogen substituted by a group of the formula -CR20r21-cYcle where R^^ ajnd 
r21 ere the same or different and H/ F or Qi^} OfOE |$ off formula (in): 



cm) 



where: 

20 r5 Is Iodine, bromine^ methyl or trffluonamethyl; and 

r7 is h, halogen, Ci-Cio acyl, OR^^ COgRil or CONR^^ where R^^ ts Ci-Cio hydracartyl 
optionally oontaining one or mora in-chaln and/or in-ring -O- llnteigi^, 




The present Invention provides "m third aspect an adenosine analogue-type A3 recept»r agonist 
25 comprising a purine residue or purine analogue residue which In either oase Is 2-5ub^'tuted l>y 
halogen^ e.g, bromine or €£pecia1ly chlorine, and having an NS nitrogen subsHliitsd by a group >f 
the formula -CRZORZa^cL^^ y^^^^ cYCLE is of formula (1) or ftormula (11) above. 



I 
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As dtecussed bekw, the products or the fnvenHon indude any compound capable of resulUnt 
the deirvety of such agontetB to ad^osine A3 leoeptora vAv and Include, therefore, salts 
prodnjgs of such BdonEsts as well as the saHs of such prodiugg, m this j^pplkatjon the 
"product of the Inwentton* Is to be understood acoordFngty. 



in 
and 
tirrn 



The inventfon Includes but Is not limjted to adenoslne^-uronanildes which are 
monosubstitutsd by -CR20r21^ci£. Iho umnamides may be ethyl or hieUiyl 
nie adenoslne-S'-uronamides may, for e^emple, be 2-«ub&Htuted by, amongst others, a 
substicuant such as CI, Br, J, CHg or CF3, 



M6- 



utonamRes. 



pharmaceuHciiry 



The present Invention also provides a pharmaceutic^ composition comprising a . 
eooeptable earner and an effective amount e.g. a therapeutically effective amount, indudiixj 
prophylactlcally efi^ctive amounlv of one or more preduds of the Invention. 



small 



In addnfon, the present inh/ention provides a method of selectively acdvatfng A3 adenosine 
recepteis In a mammal, which method annprlses acutely or chronically admlnbtermg te a 
mammal In need of seledive activation of its A3 adehosfne i«oeptora a therapeutically efl^ive 
amounti including a pipphyiadfcalV elfecllve amount of one or mote pioducts of the Ihventton 

TTirQughout the descrtpfion and ciafms of this spedflcatlon, liie woids 'temprise' and "contain' 
artd variations of the words, for example ^comprising- and *oomprfees", mean ^including but not 
limited to", and are not intended to (and do not) exclude other moieties, addildves, oomponerts, 
mtegensorebeps. 



25 DEHULBD DESCRDTION OF THE INVENtlON 



The present mventfon includes adenosine A3 PBaeptnr agonfMs having a normaDy morcy 
subshtuted N6 nitrogen wherein Hie substltuent Is -CRZOR^LcyOE where R?Q and r21 are the 
same or different and are H, F and CHg^ and CTCLE is: 

(I) an oxarolyf molely selected Itom ben2oKa2dyi and pyifdyterazolyl moieties a|id 
havbig a spedfted subsbtuent pattern described below; or 

(n) a pyridyrmofety having a specified substituent pattern described bebw. 



Rrafiaiably the subsdtuent is -CHz-CfOJE. 



The lemi 'alkyr In this specHlcatiDn includes linear and branched alkyl groups, fpr example 
methyl, n-propyi, teo-pinpyl, tert-JxHyl, n-p«ily| and n-hexyt. Smnarly, the ten« ^m^r 
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includes groups of which the alkyl part may be nnear or branched, for esoample one 0rili& 
groups listed in ihe preceding sentience; alkylene groups may IKcewTsd linear or branched and 
may, for e^QmpIe, correspond to one of Vhos& alkyl groups Ibbed In tfie i»iec3edlng sentence, fhe 
alkyi groups may be (but pnelerably are not) intOTupted by one or more ether linkages. 

5 

The term "'halogen'' herein includes reference to a, Br and 1, of which O Is often preferred. 
C&csi;ssaiy/Nff Compounds 
10 The oxmolyl oompounds have a gmvp CYCLE of foimula (H); 



R5 

where: 

is iodine, bromine, methyl or trifluoromethyl; 
r8 is -WR^R^O or -ODR^, where R^ and R^^^ ane each independently methyl or ethyl; and 
IS WisNorCH, 

In one dass of compounds, W is N. In another class of oompounds, W Is CH. 

Included Is a dass of compounds In which R^ is dimethylamino and a class of compounds in wh ch 
20 rS Is dlethylamJno. 

In embodiments of the compounds, R^ is -COR^. In a sub-dass of these compounds, 
acsfiyl. 

25 One dass of compounds comprises those In which R^ b dielihylamino or -COR^. 




TDe Inventim therefore indudes compounds having the Ibllowing CiTCLE mcdeties: 
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Included Is an embodiment In which CYCLE Is of formula 1, 2, 3 or 4; other compounds are tht 
In which CYCLE is of formula 5, 6 or , further oompounds are those in which CYOJc is of IbrmUa 
8, 9, 10 or 11- In certain compounds, CYCLE Is of formula 13, M or 15; in cfiitatn others it is 
oP formula 16, 17, 18 or U9, but in ydt otha- compounds CYCLE is qf formula 20, li, 22 or 23,. In 

some OF the compounds mentioned In this paragraph/ is H whereas fn others It is halogen, |fbr 
€ixamp[e chlorine. 

fiyridyHne dmgpmmas 

The pyridyl oompounds have a group CYCLE of the formula (m)! 



15 



20 




on? 



where: 

r5 is Iodine, bromine, methyl or trffluaromethyJ; and 
r7 Is halogen, Ci-C^o ac/l, C02R.^^ or CONrH where R^^ Is Ci-Cio hydrocartkrl 
opQonally f^nntaining one or more In-chafn and/or In-nng -O- linkages. 

One class of compounds comprise groups whidi are Ci-Cio acyl wherein acyl is -OOR^^ an 
Ri2 fs hydrooarbyl ofrtlonally oontalnfng one or more In-chaln and/or In-ring -O- linkages. 
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Where r7 Ci-c^Q acyl, ORH, COzRH or CONrH, ths acyl or rH group may contain fta r, l 
to 6 carbon atoms. Included in the fnvenHort ^re compounds In which acyl has 2, 3, 4 or 5 cajbon 
atoms, Abo fnduded are compounds in which Ril has 1, 2, 3 or 4 carbon atoms. 

and Rl2 may be a straight chain. rH and r12 may oontatn ona or more (e.g. one) carton- 
carbon double or irtpfe bonds, whether or not liiey also contain any -O linlcages. In 4me 
aitibodlments, R^l and r12 contain one carbon-carbon double bond. 

Aocordlngfy, one class of compounds has an r7 group which is -COr12 wherein r12 is Cih:^^ 
hydrocarbyi optionally containing on@ or mora -O- llnlaQes and/or having one or more 
unsaturated carbon-carbon linkages. In soma of these compounds, R^^ has 1, 2, 3 or 4 carl >on 
atoms. Hie Invantion Includes a class of oimpounds in which is aikyl or alkenyl, e.g, met lyl, 
elhyl or pentenyl? a particular sub-dass has ethyl as R^j another subcfess has alkenyl as Rl2, tor 
a®«l*« CnH2nCH=CH2 (in which n is from 1 to 8, e.g. 1, 2. 3 or 4), of which C2H4CH»CH2 1 lay 
be mentioned. ■ 

"Hie Invention therefore Includes compounds having the Ibltowfing CYCLE moieties: 
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Ihe structurs of ramdlnder of the molecule is not critical. The InvenHon incluctes oompounds of 
5 fbrmula (I) in which xl is Ha?20R21-c¥aJE as described abov^ e-g. -CHi-CTOE. 

Included is an embcxirment in which CYCLE Is of formula 29, 30, 31 or 32; other compounds kre 
those in which CYCLE is of formula 33^ 34, 35 or 36} further cxmpounds are those in which CYffiLE 
15 of formula 37, 38, 39 or -W. In some of the compounds mentioned in this parafirgph, Is H 
10 whereas in others it is halogen, for e)cample chlorine 

The compounds Off tihe Invention may comprise a purine or purine analogue ring which is 2*- 
subsdtuted by halogen^ e.g. brcmlne or espedally dhbrine. Aomrdlngly/ the inventKm fndudte 
compounds Gomprtdng an NS-subfitibJted purine (analogue) molaty of formula (IV}: 

15 

N 




wherer 

-CR20r21-cycle Is as defined previously; 
D is N or CH; and 

20 1^2 15 H or halogen/e.g. broitHne or chlorine {ejg D may be PJ and r2 cI or other halogen). 
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In one cbss of structure oompoundS/ -Cr20r21^|s -chj-. 
Whether or not -CR2QR21.fe _ch D fe N in one embodiment 

The Invention (ndudes a dass of compounds in wWch r2 is h. Tlte Invention Indudes a class 
compounds In which R2 k halogen. Tha Invention indudes a class of compounds In which 



chlorine^ 

10 THe invenQon Includes variant pf fonnula (IV) fn which r2 fe any x5 moist/ as defined 
^af)»renoe to fiMmub Q.). 



vfith 



A da$s of compounds are oflbrmula (V): 



(V) 



X3b oh. 

15 where: 

-CR20R2l_cycLe, D and r2 are as defined prevbusly (e.9 d may be N and a 
halogen); 

E Is O, S or CH2 (e.g. E O and opUorally D is N and r2 is CT or other halogen)? 
r1 is C1-C4 aUcyl; and 
20 x3ais-OHor-NH2. 

Ih some embodiments E lis O. 



or oUier 



25 



A sub-class of fbnnute (V) oompounds has methyl or ethyl, particularly methyl, as rK 
The Invention includes compounds of formula (VI) 



Of 

is 



3.1, JUL 2003 16:0? 



HARRISON GODDARD FOO 



MO. 779 



P. 18 



14 




Me- 




(VD 



where CYCLE is a group of ibmiuia (H), e^g., selecited tan sirucCures 1, 2, 2, A, St &t 7, 8, % [LQ 
11, 12, 13, 14, 15, 16, 17, 18, Id, 20, 21, 2Z and 23. 

S Tha invention indudes compounds oF ibrmula (VI) where CYCLE is a group oF formula (III), e 
select from structures 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 3& and 40. 

The Invention indudes compounds cf formula (VII) 



where CYCLE is a group oF formula (E), e.g., selected from structure 1, 2, 3, 4, 5, 6, 7, 8, 9, 
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 and 23. 

The inventron indudes compoundis of formula (VII) where CYCLE (s a group of Ibrmula QH), e 
15 selected ftom strwtures 24, 2S, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39 and 40. 

OUier compounds of the Invention are those of formulae (vi) and (VQ) In whteh the 3* "OH g 
Is replaced by another w group, notatriy -NH2- 




10 



20 



One dass of compounds excludes tiie compound: 
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Another class of compounds eMdudes compaunds tie the ibrmula: 



HO OH 
A ftirtiier class of compounds excludes compounds cf the formula 




HO OH 



A yet further dass sMcIudes oompountfe havTng an N6 substShJent whfch IS 




Anotfier dass oamprbes CYOE group of farmula (0) m which w b N/ end R^^ and are both 
defined above m retatJbn to fixmiila aD, or m whfch W Is CH and r5 b rodlne, bromine, methy 
10 trffluonamiSJiyl and r8 is dtethylannino or -OOR^, for example is -<X>r9, 

r8 is -Nr9rW or-a)R« where r9 and rIO am each IndependenUy methyl or ethyl; and 
WbNorCH. 

15 InonectessofoMTipounds, WisN. In another dass of compounds, WfeCH. 



as 
or 
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Induded fs a dass of tmmpounds In whldi Is dlvti^hytamino and a dass oF compounds In w^ch 
r8 Is dlethyfamlno. 

5 In embodiin^rAs of the compounds, b h:0R^. In a sub-dass of tiiese cx^pounds, Is 
BoeAyL 

One class of compounds oomprlses those In which Is dle^amlno or -COR^. 

10 In embodiments oF the Inventton, the compounds oT the Invention ^ude compounds of 
Ibntiute 



.CHj<YajE 



15 



HO OH 

where CftXE Is of fsimula 24 or 27. In otfier onbodim^, there are eMdudad compour 
tha atxTve firnnula in which CYCLE Is of fbrmulsi 24, 25, 27 or ^. 



of 



The invention ated includes embodiments in which Vh&fs «ire secluded compounds of the tbrmula : 



CHj-CYOJE 



HO OH 

20 where CYCLE is of formula 24 or 27. In other embodiments, there are excluded compounds |of 
the above formula In which GYOJE is of fennula 24^ 25r 27 or 28. 



The invention addittonall/ Indudes embodiments in which there are excluded compounds of t le 
formula: 



25 
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•7 > 
HO OH 



whens CVCLE is of fomiulg 24 or 27. In other embodiments, (here are eKduded compoun4 of 
the above tbrmula in which CfCLE b of Ibrmuia 24, 25, 27 or 28. 

5 A class of campounds ss«mudes compounds having an N6 substftuenC which Is -CR^^t^^iUB. 
wherein CYOE is of tbimuia 24 or 27. In other embodtments, »er6 are eKduded compound^ of 
the afonssaid fbnnula in which CYOLE is of formula 24, 25, 27 or 28. 

The disciOSed compounds can eidst h dffeFenl: ferms, such as salts and etefs, for example, i md 
10 the tnvenUon includes aD variant fijrms of the aimpounds. In partfcular, the compounds may Ix s In 
the term of add addilSon salts vtfhich, fat those compounds for pharmacsuQcat use, wdB be 
ptsmtaoeutlcaiiy aooeptalile. Bcempiaiy acids Include HBr, Hd and HSO2CH3. 

Certain oijmpounds of the InvenHon exist in difj^rent tautomeric ferms and the invention induJles 
15 all such tautomeis, Qimpounds in vtihldi ring B contains an imidazole ring are tautomeric and, in 
the case of such compounds, ic is highly desiratjie that more than 50% of the motecuie ki In ihe 
fomn of the feomer In which tfis nitrogen atom on the same side of CVCLE as (the nitrocen 
at»m joined to tiie 4i}osii3on of ring A should be in the unprotonated fam More desliajly; 
at least 75%, e.g. at least 90% of the compound is in this fbnn. 

20 

The invenHon includes prodrugs for the acHVe pharmaceutical species of ttie Invention, 
eomple In which one or more fungtSonal groups are protected or derivaUsed tiut can 
converted /n Mn/oto the fiincSdnal grouR as In the case of esterified hydraxy groups, for esamFileu 
The term "prodrug," as used herein, represents compounds vwhWi are transitonned A? **oto ijhe 

25 parent compound, for ei<ample, by hydrofyids in bfood. A thonaugh discussion is provided in 
Higuchi and V. Stieiia, Prodrugs as iMovel Delivery systems. Vol. 14 of the A.C.5, Symposiiim 
Series, BdwanJ B, Roche, ed., Bioreverslbie Carriers in Dnjg Design, American Pharmaceuttai 
Assodatlon and Pargamon Press, 1987, and Judldns, et al. Synthetic Communications, 26(2 i), 
4351-eB7 (1996), each of whrdi b IncoiparatBd herein by reference. The term "prodrug" is to te 

30 widely inijarpreted and includes, Afiar a% salts of oovalent prodmg molecules. 



■or 
be 
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The use Of pretecHng groups is fUlly described In *Proted3\f6 Oroups In Oiganta Chenflfe' 



edited fay J W F McOmfe, Plenum Press (1973), and ' ProtedSve Groups In Organic Synthesis' , 
edWon, T W Greene & P G M Wuiz, Wtley-Intewrfenoe (1991). 



2nd 



S Thu5/ It will be apprariatBd by those skilled in th© art that, although protecbed derivatSvej; of 
compounds of the Inventlqn may not possess pharniacologlcai activity as such, they may be 
adminisisred, for example parenbargliy or orally, and thereafter metabolised in the body to furm 
compounds of the Invention which ana pharmacologlcany adave. Such derivatives and their s ilts 
are therefbra examples of "prodrugs". All prodrugs of the described compounds an? Indui led 

10 within the scope of the Invention. 

The phanrkdo^utically accBptable ^Hs of the present Inventton can be synthesized ftom :he 
parent compound (active compound or prodrug) which contains a basic or addle moiety by 
conventional chemical methods. Generally, such salts can be prepared by meacting the freeadc or 
15 base forms of these compounds with a stDichiometrfc amount of the appropriate base or acic In 
water or In an organic solvent, or in a mixture of the two; generally, nonaqueous media lite eti er, 
ethyl acetate, ethanol, isopropanol, or acatonttrlle are prefeired. Usts of suitable raits are foi md 
In Remffifftm^ Pfia/WBaeiiiSs/ sconces, 17th ed.. Mack PubRshtng Company, Eastort, pa., US, 
1985, p. 1418, the disdosure of which is hereby Incorporated by reference. 

20 

The' Invention thus includes phdrmaceutrcany-acceptable sahs of the disclosed oompounds e hd 
Uieir covalent prodrug molecules wherein the parent compound Is modified by maMng add cr 
base ^Ka thereof, for example Uie conventional non-tcodc salts or the quaternary ammoni' im 
salts which are formed, e.g., from tnonganlc or Organic adds or bases. Examples of such and 

25 addlflon salts Indude acetate, adipats, alginate, aspartet3e, benzoate, benzenesulfonate, bisulfete, 
butyratd, chratBi camphorataer camphorsuifonate/ cyclopentanepropionata, dlgluconate, 
dodecylsulfat^ ethanesuffonater fumarate, giuooheptanoatey glycaiophosphate, hemisulfa]^ 
heptanoate, hexanoate, hydrodhiorfdo^ hydrot)romIde> hydrafodlde, Z-hydroKyethanesulfbnase, 
laetete, maleate, methanegjlfonata, 2Hnaphthalenespifonate, niCGflnate, oxalate, palmoaae, 

30 pfi«*'nat3B, persuifate, 3-pheniylprapionate, pfcrate, pfvalate, proptonete, sucdnata, tartra:e, 
thlocyanat&f ^DsylatE^ and undecanoate. Base salts Include ammpnium salts, alteili metal salts 
such as sodium and potassium salts, alkaline earth metal salts such as caldum and magnesli im 
salts, salts with organic bases such as dicydohe^cylamlne salts, ISI-methyl-D-glucamine^ and salts 
vrlth amino adds such es argmine, lysine, and so forth. Also, the basic nitrogen-containing grou [ts 

35 may be quatsemlzed with such agents as lower alkyl halides^ wch s methyl, ethyl/ propyl, a id 
butyl chloride, bromides and iodides; diiaiUcyl sulfas like dimethyl, dl^tiiyli dibutyl; and dianyl 
sulfates, long chain halldes such as decyl, leuryl, myilstyl and sbeary! chlcnides, bromides ajid 
Iodides, aralkyl halld^ like benzyl and phenethyi bromides and others. 



m 
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Tha phrase "phannaceutlcally acceptable" is employed herein to refer to those aompouiJcfs, 
maEBrials, compositions^ and/or dosage farms which gre^ within tiie scope of sound medcal 
Judgment suftabte for use In oontadt with the ttesue$ of human beings or animals with out 
e)fflessive tcftdclty> imtatJon, allergic response, or other problem or oompBcaHon, commensui^ts 
5 vrith a reasonable ben^f^risk ratio. 

eeametrta feomBrs may exist In the products of ttie present invention, present Invent on 
contemplates the various geometric isomers and mMures thereof resulting from the arrangem- 2nt 
of substituents around a carbon-carbon double bond and designates such isomers as of the 2 or 
10 E configynatfon, wherein the term "2" represents substituents on the same side of the carboi- 
opbon double bond and the tenn "E" represents substftnents on opposite sides of the carboi- 
carbon double bond. 

TTie Invention thereft>re Includes all variant ftams of the defined compounds, fiw ©cample e ny 
15 substance which, upon admfnistrationi is capable of providing direcHy or indlrediy a oompound 
defined above or providing a spedes which capable of eieteBng fn a?uffibrium with suct| a 
compound. 



20 



25 



will be undersbiod that the Invention specifically Includes variants of preferred or exemplnry 
compounds In wWch one or more motetle? (e.g. substituents) have been mplaced by atematives 
described In this applfcatJon^ 



The pffoduds of the inwenbon are useftil Ibr treating mammals, especially a human (male 
female) as descrfbed nssOi. 

Methods of Use 



Another aspect of this inventton, therefore, resides In methods of tresdng 3 mammal having 
disease or oDndiUon mediated by an A3 adencKfne receptor by administering a therapeutically 
3D effective amount of a product of the Invention to the mammal. 

In addition, the present Invention provides a methoa of selectively atHvating A3 adenoslie 
necieptDrB In a mammal^ whfch nrvShod comprtses aaitely or dhnonically admlnisfbering to 
mammal In need of selective actfvatton of its A3 adenosine receptoi? a therapeutically efffecliTO 
35 amounlv Including a prophyladScally ^ectlve amount of a oompound whlth binds with the 
receptor so as to stimulate an A3 rfeceptor^ependent response- 



or 
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The method dr the present Invention has particular useftdness fn vivo appIIcatSons. Fbr exdMb, 
A3 adenosine receplDr agontets can be used in the treatment of any disease, slate or ttMQEon 
involving the reteasa of c/dic adraio^ne monophc^ate or the release of InosfbDh V 
triphosphate (IPS), dfacylglyoarol (DAG), and free radicals and Subsequent aradildonte cdd 
5 cascades. Thus, high blood pressure, loaamotor hyperaclfvlty, hypertensFon, acute hypo: da, 
depressidn, and Infertility can be treated in aocordance with the present inventive melhxf, 
wherein one of the above-described compounds is acutely administered, e,g., within about a lew 
minutes to about an hour of the onset or reanzation oif symptoms. The method al$p has uHliti in 
the treatment of chronic disease states and conditions, in particular those conditions and disesise 

10 fitat385 wherein pnaphytadlc or therapeutic adrrflnisthation of one of the sibove-descrtted 
Qompounds wni prevent the further onset of symptoms or will reducas racoveiy Srne. Examples of 
disease states and condrtibns that may be treated In accordance with the present invent fve 
method indude inflannmatory disorders, such as vascular inflammation and arthritic, allerglas, 
asthma, wound healing, stnske, cardiac infarct, cardiac failure, acute spinal cord ir\jury, aoite 

15 head Injury or trauma, seizure, neonatal hypoxia (cerebral palsy; prophyiactic treatment Invoh res 
chronic exposure through placental drculation), hypoxia and chronic hypo>da due to artertovenc >us 
malftomiatlons and occlusive cerebral artery disea$e, severe neuroioglcai disorders ralated 
sxdtobo^crtjr, Paridnson's disease;^ Huntington's chorea, and other diseases of the central nervclus 
sysbm (CNS), cardiac disease, kidney disease, and contraception. l^rtlGular disease states wh 

20 may be treated with Ihe compounds of the Invention are cardiac infarct and hypoMiia. 



ch 



25 



l^oreoiver, the above compounds may t)e used to treat maDgnant iiypotenslon^ For example^ the 
administration of IB-MECA results in a significant increase (e-g., about 10-30%) in basal or 
systemic blood pressure (e.g., from about 70 mm Hg to about 90 mm Hg), 

The above compounds may also be used to treat and/or protect against a variety of disorders, 
indurifrig, ft>r example, sebures, traiKlent [schemlc shocks strote^ focal Ischemia originating f«im 
thrombus or cerebral hemorrhage^ global ischemia originating ftom c^iac anresi^ trauma, 
neonatal ps^Sf, hypovolemic shodc, and hypenglycemia ^nd assodabed neurop^ies. 



30 



The present inventive method Indudes the administration to an animal, such as a mammal, 
partfculariy a human, in need of the desired A3 reo^tor-dependent response of an effectiy^ 
amount, e.g., a therapeutical]y effective amount, of one or more of the aforementioned prese nt 
inventive compounds or pharmaceutfcally aooeptabie salts or derivatives thereof, alone or in 
35 combination wiih one or more other phamnaoeutically active oompounds. 

The compounds of the inveniton will normally be administered orally, intravenous y, 
subcutaneously, buccally, rcdally, dermally, nasally, tracheaily, brondiiaity, by any othsr 
parenteral route, as an oral or nasal spray or via tnhalatton, The oomiwunds may be edmlnlster a 



JUL 2003 16:09 HARRISON 6OD0AR0 FOO NO. 779 P. 25 

21 

in the florm of pharm^oeuUcal preparatfons oompris'ing prodrug or actrve compound either as „ 
free compound or, fw esemple, a pharmacsuOeally acoaplable non-toJdc oiganic or fnorganlc «dd 
or base addition salt, in a pharmaoatitically acoeptable dosage fom. DependFng upon the disor ler 
and patient to be treaisd and the route of administration, the connposiUons may be adminlste ed 
5 at varyitHJ doses. 

The most preferred routes of admihfstrafion are IrtjecQon and InfUsion, eapecjally intravenous 
administration. 

10 The fjompounds of the tnvention may he combined and/or oo-adminlstsrad with smy 
aniithrtimbotic agent such as the antiplatelet agents acsatyisalicyltc acFd, ttcIopWIne, ctapldogie!, 
thrombcocane reoeplor anO/or synthetase inhibitory fibrinogen necapttir antagonists, prostaty* iin 
mimeUcs and (riip^hadiestBiase inhnsftors and ADP^eceptor (i^ T) aniBgoniSts. 

1^ the compounds of the invenCbn may be eonibiried and/or cxi-admlnisteied with thrombolyliiB 
,i such as tissue plasmfnogen activator (natural, recombinant or modifiad), stteptokinase, uroidna 
prouroidnsse/ anFsoylated plasminogen-slrepteldnasa activator complex (APSAq, antmal sahviiry 
gJand plasminogen activators, and tite iik^ in the treatmenl: of thrombotic disease, tn partieuter 
myocardial infart±ion, 

IVpfcally, therefore, the phamnaoauUcai compounds of the InvenHon may be administered orelly 
, or parentsnaliy C-lparenteraily" as used herein, refieRS to modes of adminisb^tlon which include 
Intravenous, intramuscular, intraperttonea], intrastemal, subcutaneous and fntraarttcular Ii\|ecti nn 
and inftisfon of which mtavenow \s nrast pranarrBdO to a host to obtain a desired effect, br 
25 example protection against isdiaemia or a cardipprotedant eStea. In the case of brga* anime b, 
such as humans, the compounds may be admtrifstered alone or as compositions in oombinatiljn 
wfth pharmaceutlcally acceptable diluents, e>cdpients or carriere. 



30 



AchBl dosage levels of adfVe ingredients in the pharmaceutical oomposKSons of this inventlw 
may be varied so as to obtain an amount of the af±iva oompoundCs) that is tfitective to achi^^ 
the desired therapeutic response for a particular patiemiv composilfons, and mode 
administration. The selected dosage level will depend upon the activity of the particular 
OMnpound, the route of administration, the severity of the cxmdition befrig treated and t|ie 
condition and prior medical history of die patssnt befng treated. However, it is within the skil 
35 the art to start doses of the compound at levels lower than required for to adiieve the desired 
therapeutic effect and to gradually Increase the dosage until the desired effect is achieved. 



Another aspect of this invention is directed to methods cf reducing tissue damage (e.i|., 
substantially preventing tissue dam^e, inducing tissue protectkai) resulting from ischemia ir 
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hypo)da comprising administering to a mammal in need of such treatment a di^rs] 
effective amount of a pnroduc± of iiie Invention. 



Preferred Ischemiq/hypOKiC tissues taken Individually or as a group are cardiac, brarn, I'n er, 
kidney, lung, gut, skeletal muscie, spleen, pancreas, nerve, spinal c3ord, retina tissue, he 
vasculabursi or intestinal tissue, an especialty prefemed iscEidmic/hypoxic tissue Is cardiac tissue . 

It especially praierred that the products of the invention are administered to prevent 
p^perative myocardial tschemac Iit|ury. 

Pnefierably, the product of thte invenOon are administered prophylacUo^Iy. 



The isdiemic/hypcoclc damage may occur during organ transplantation. Preferably, the compout ids 
of this Invention are administered prior to, during or shottly after, cardiac surgery or non-card '^c 
IS surgery (e^g., a three to Ibur day infusion). 

In one aspeA of this Invention a product of the invention Is administered tocallyr. 

Anoth^ aspect of this Invention Is directed to methods of reducing myocardial ossue daniEge 
20 (e.g.^ suti$tantblly preventing tissue damage, inducbig tissue protection} during surgery (e.g-i 
coronary artery bypass grafting (CABG) surgeries, vascular surgeries, percutaneous transluml ial 
coronary angioplasty (l=nnCA) or any percutaneous transluminal coronary inlen/ention (PTC I)/ 
organ transplantation, or other non-cardiac surgeries) comprising adminisfcering to a mamma a 
therapeutically effective amount off a product of the invention. Another aspedt of this invenUor Is 
25 directed to metiiods of redudng myocardial tissue damage Ce.g., substantialty preventing tissue 
damage^. inducing tissue protisi:±ion} in patients presenting with ongoing cardiac syndromes (acite 
coronary syndromes, e.g., myocanllal Inferction or unstable angina) or cerebral ischemic events 
Ce.g., stroloe) comprising administering to a mammal a therapeutically ^fiacUve amount of 
product of tfie Invention. 

30 

Another aspect of this Invention Is directed to chronic methods of reducing myocardial tisslie 
damage (e-g., substantially preventing tissue damage, inducing tassue protection) In a patient w tih 
diagnosed coronary heart disease Ce.g., previous myocardial infarction or unstable angina) or 
patients who are at high risk for myocardial infarction (eig. age > 65 and two or more risk f^ch rs 
35 for coronary heart dismse) compilsln^ admlnl^ertng to a niammal a therapautlcaSy idfectij/e 
amount of a product of the invention. 
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Another aspect of tUs tr^entign Is directed to md:hods of prwenfing Ischemlq/hyFoxlc damiige 
comprising the chronic oral admlnEsbHtion to a mammal m need of such treatment o 
therapeutlcall/ effective amount of a product of Ihe Invention. 

5 Another aspect of this Invention \s directed to methods for beating caitilovascufar diseases 
comprising administarlng to a mammal a Iherapeiilicany ^ifecHve amount ctf a product of he 
invention. 

Another aspea of this inventfon is directed to methods for treating arteriosclerosis compris ng 
10 administering to a mammal a therapeutically effective amount of a product of the invention. 



30 



35 



Another aspect of this Invention Is dlraded to methods for treating an-hythmia compris 
admmistering to a mammal a therapeutically ^eCHve amount of a product of the Invention. 



ng 



15 Another aspect of this Invention is directed to methods foir treating angina pectoris comprfSng 
admlnlstaSng to a manamal a therapeutically effective amount of a product of the Invention. 

Another aspect of thte invention is directed to methods for traahng oardfac hypertrophy 
comprising administering to a mammal a therapeutically effisctive amount of a pioduct of the 
20 invention. 

Another aspect of this invention Is dlracted to methods for* treating renal dishes comprte 
administering to a mammal a therapeutically effective amount of a product of the Invention. 

25 Another aspect of this Invention is directssd to meftiods for treating dialjetic compBoatic ns 



comprising administering to a mammal a therapeutically effective amount of a product of 
Invention. 



Another aspect of this Inventton \s dlreded to methods for treating restenosis oompri^irig 
administering to a mammal a therapeuttcaUy effective amount of a pnxlucc of the invention. 

Another aspect of this Invention is directed to methods for treating oigan hypertrophies or 
hyperplasias ooniprising administering to a mamnnal a therapeutically effecHve amount of a 
product of the invention. 

AnotTker aspect of this invratlon is dinected to methods for treating septic shock and otf er 
Inflammatoiy diseases (septfoemia, endotcixcemra) comprising admlnBtering to a mammal 
therapevitlcafly effective amount of a product of die Invention. 



Ihe 



31JUL 2003 16: 10 HARRISON fiODDARD FOO NO. 779 P. 28 



Another aspect cf tiiis Invention Is directs to methods for treating cerebiv ischemic dis 
compri^'ng sdminisfcering to q mammal a therapeuticall/ effacUve amouiYt 6f 9 product of 
Invention. 



the 



5 Another aspect of thte Invention Is directed to methods for treating myocandial stunring 
comprising administering to a mammal a therapeutically effective amount of a pnDduct of fche 
Invention. 

Antather aspect of this Invention Is directed to methods tor treating myocaidlal dysfUndion 
10 comprising administering to a mammal a therapeuQcally elective amount of a product of pie 
Invention. 

Another aspect of this Invention Is directed to methods for treating cerebrovascular disea^ 
comprising admlnisiaaring to a mammal a therapeuKcally effiedive amount of a product of 
15 invention. 



ha 



Fudher applIcaBoiw of the produds the Invenaon are descrtbed (n the prior art docume|its 
. mentioned under the heading "^Background of tiie Inventidn". 

20 .Pharmaceutical CompQsfapns 

The pmsfiht InvenUon also provides a pharma<;eutlcal composffion comprising a pharmaceutia Ily 
acceptable carrier and an effiective amount, e.g., a therapeutically sffschve amount, including 
prophylactlcairy effective amount, of one or mom of the aforesaid compounds. The products of 
25 the invention may be tbrmulabed into pharmaaeudcal compositions as described in WO 95/026(14, 
the contents of which are Inoorporaitsed herein by referenge. 

According to a further aspect of the Invention tliene is thus prcyvMed a phannaosutlcal compositi an 
Including a compound dt the Invention/ In admbdure with a pharmacratically acceptable ^iJuva it^ 
30 diluent or carrier. Proposed compositions are Intavenous formulaiJons. These ftjmiuiatlo|ns 
typically contain a compound of the invention or a salt thereof. 

Pharmaceutical compositions of this Invention for parenteral injection suitably comprise 
pharmaceuBtially acceptable sterile aqueous or nonaqueous solutions, dispersions, suspensions or 
35 emulsions as well as stenle povvder? (br reoon^tion into ^sHIe injectable solutions or 
dispersions just prior to use. Bcamples trf suitable aqueous and nonaquaoug carriers^ dBuenis, 
solvents or vehicles Include water^ ethanol, polyols (such as glycjerol, propylene glyoil, 
polyethylene glycol and the lite)/ and suitable mixtures thereof^ vegetable oUs (such as olive oil) 
and injectable orgarfic esters such as ethyl oleate. Proper fluidity can be maintained, for example 



r 
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/W by the use of ttating maberrals such as tedthFn, by the malntenancae oT tha r^uired parade jsize 

In the <ss& dl dtepersions and Ijy the use of surfactants. 



These composltion$ may arso conbafn adTuvants such as praservatKre, wetting ^erts, emulslfyfng 
5 agents and dispersing agents. Prevention of the acBon of mfcroorganlsms may be ensured by 
Induslon of various antibacterial and antifungal agents, for example, paraben, chlorobutano 
phenol sorWc add. H may also be desirably to Indude fsotonic agents such as sugars or sodi jm 
chloride, for example. Prolonged absorption of the fnjectable pharniaceutical fonn may be brou jht 
about by the induslon of agents (for example aluminum monosbearate and gelatin) whldi delay 
10 absorpHon. 



of 
a 



of 



In some cases. In onder to prolong the efffect of the drug. It is desbable to slow the absoiptior 
the ding from subcutaneous or intramuscular Ittfedion. This may be acromplished by the usd c f 
ifquld suspension of crystelline or amorphous matsrial wfth pror water soIubWBy. The iBta 
15 absorption of the drug then depends upon te rat© of dissolution which, tn turn, may depend up on 
crystal si^e and crystalline form. AltemativeVr delayed absorpBon of a parenterally administeied 
. drug form is aocampBshed by dissolving or suspending the drug in an oil vehlde. 



2ri|^ctab]e depot forms are suitably made by forming ntfcroencapsUle matrtees of the drug in 
20 biodegradable polymers, for example polyladWe-polyglyQollde. D^endlng upon the raUo of di ug 

to polymer and the nature of the parHcular polymer employed, the rate of drug release can bd 
..controlled. Examples of other biodegradable polymers Indude polyCorthoesters) and 

poIyCanhydrides). Depot Irdectable formulations may also prepared by entrapping the drug In 

. nposomes or microemulstons whidi are compatible with body tissue^. Ttie InjectaWe formulatic ns 
25 can be sterilized^ for ©cample, by filtration through a bacterial-raining filter or by inoorporati ng 

sterilWng agents In the form of sterile solid composidons which can be dissolved or dispersed 

Sterile water or other ^serlle b^ectable media Just prior to use. 



SoHd dosage fomis for oral admlnK&allon Indude capsules, tablels, pills, powders and granuiiss, 
30 In such solid dosage farms, the active compound is typically mixed with at least one frieit, 
pharmaceutlcaliy acceptable exdpfent or carrier such sodium citrate or dicaldum plussphEte 
and/or one or morn: a) fillers or extenders such as starches, lactose, sucrose, glucose, manni:ol 
and silidc acid; b) binders such as carbaxymethylcellurosB, alginates, gelatin, polyvlnylpytrolidpr e, 
sucrose and acacia; c) humectants such as glycerol; d) disFntegratlng agents such as agar-agsjr, 
35 caldum carbonate, potato or tapioca starch, alginic acid, certain silicates and sodium carhonale; 
e) solution rebarding agents such as paraffin; f) absorption acceleratoi^ such as quatemery 
amnionium compounds; g) wetting agents such as cetyl alcohol and glycerol monostearate; b) 
absoitents such as kaolin and bentonita day and I) lubricants such as talo caldum stsarate, 
magnesium sbearate, soKd polyethylene glycols^ sodrum lauryl sulfefia and mbdures thereof. In t \a 



In 
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casa of capsules, tablets and pills, the dosage fonn may also comprise bulffering agents™ Gid 
C30mpo5it3ons caf a sflmllar type may also be emptoyed as fillera tn soft ancl harxl-filled gelifttn 
capsules using such excfpfenb as ladose or milk sugar as well as high molecular welgM 
polyethylena glycol, for example. 



Its 

fve 



Suitably/ oral fairmulations contain a dissolution aid. The dfssoIuOon aid fe not a$ to 

rderiaty so long as l£ l& pharmaceutically acceptable. Etempfes Include nontonfc surface adive 
agents, such as sucrase fiatcy acid esters, glyosrol fatty add estere, sorbJtan fetfcjr acid asters (e 
sorbltan trioleate), polyethylene glycol, polyoxyethylene hydrogenateJ castor oil, polyoxyethyhtne 

10 sorbhan fetty add esters^ polyoxyediylene alkyi ethers, methoxypoIyaKyethylene alkyl ethiirs, 
pdyoxyeithyiene alfc/lphanyl eithers, polyi&thytene glycol lady add esters, polyox/ethyhjie 
alkylairtnes, polyoxyethylene alkyl thioethere, polyajcyethylena polyobcypropylane copolymtis, 
polyaxyeihylena glycerol fatty add esters, pentaerythritol fiatby add esbsre, piopytene glycDl 
monofatty add esters^ polyoxyeOiylene propylene glycol monofetty add esbere, polyoxyethyl 

15 sorbitol fiatty add esters, fetty add alkylolamldes, and alkyJamine oxides; bile .add ahd ssilts 
thereof Ce.g., chenodeoxychQlIc add, choPic add, deoiVchoHc add, dehydrochollc add and sjths 
thereof, and giydne or taurine conjugate thereof); fanfc surfeoe ad:iVe agents, such as sodi um 
laurylsulfetB, fetty add soaps, alkyteulfonates, aikylphosphates^ ether phosphates, fatty acid ss Its 
of baste amino adds; triethanolamine soap, and alkyl quaternary ammonium salts; e 

2p amphoteric surface active agents, audi as betalnes and arranocgrboxylte add salts. 



nd 



The solid ddsage fomis of tablets, dragees, capsute, puis, and granules ran be prepared with 
coatfngs and shells such as entsrlc coatings and other coatings well known in the pharmaceuti ::al 
formulating art Tttey iriay opttonally oontafn opacifying agents and may also be oF a composition 
25 such that m«y release the active Jngiedlent(s> only, or preferentially, in a certain part of the 
Intestinal tradi and/or (n delayed feshlon, BGampIes of embedding composrtions which can 
used indude polymeric substanoas and waxes. 



36 



The products of the InventTon may also be in micro-encapsulated form. If apprxjprlatey with one or 
30 more of the above-nrtenUoned exdpients. 

The active compound may be in finely divided form, Ibr example (t may he mfcron'^. 

Liquid dosage ttomns for oral administration indude pharmaceuHcatly acceptable emuferor s^ 
35 solutions, suspensions, syrups and elMrs. In addition to the active compounds, the Bquid dosai je 
ftmtis may contain Inert diluents commonly used In the art: such as water or other solvenis. 
solubllEing agents and emulSflers such as ethyl alcohol, isopropyl alcohol, ethyl carbonatjei, etfyl 
acetate, benzyl alcohol, benzyl benzoate, propylene glycol, l,3-*utyfene glycol, dlmettyl 
formamid^ oils (in particular, cotonseed, groundnut^ com, germ, olive, casbor, and sesame olU) 



I 
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glyiceiol, tetralvdrofurftiiyl alcohol, polyethylene glycols and fetty add esters of K>ri3itan iind 
miJdurte thereof. Besides Inert diluente, the oral oomposiUons may also Include ae^ji/yiants suet 
wetting agents, eivmisifVing and suspending agents, $iN«etening, flavoring and parftimina ageirts. 
Suspensions, in addition to the active compounds, may contain suspending agents such 
) ethoxylated isostearyl alaohob, polyoxyettiylene sorbitol and sorbitan esters, micmoyslal 
celiuiose, aluminum metahydraxide^ bentonite, agaragar, and tregaeanth and mixtures Ihereol 



be 
or 



Composlttons fbr rectal or vaginal administration are prefetably supposBuries which can 
prepared Ijy mDiSng the compounds of this invention with suitable noivlrtitatlng excipienis 
10 earners audi as oooia butter, polyethylena glycol or a suppository wax which are solid at ro?m 
iismperabiie but liquid at body temperature and therefore melt in the tectum or vaginal cgiity 
and release the act!v;a compound. 

Compounds of the present hvendon can also be admlnisberad In the farm or liposomes. aJ i^ 
15 known in the ait, liposomes are generally derived fham phosphoirpids pr oiiier Gpld sidstancas. 
. Uposomes are formed by mono- or muW-lameilar hydrgted liquid crystals which are dispersed in 
,.m aqueous medium. Any non-toxic^ physiologtcally acceptable and metaboBsable Hpld capable of 
tomung liposomes can be used. The present composffions in liposome ftrm can contain, in 
add-on to a compound of tiie present Invention, stabntsers, preservatives, exflpiente and the li ce. 
20 The preferred SfAtis are the phospholipids and the phosphatidyl cholines (lecithins), both nati rai 
and syrflliette. Methods to Ibrm liposomes are known in the art, for examfde, Presoott, Ed., 
Methods in caU Blok^, Volume MV, Academic Press, tt&if York; N.Y. (1976}, p 33 at seq. 

Dosage forms for topical admfnfetr?»tion of a compound of this invention include powdeis, spra|«, 
25 olrtments and Inhalants. The active compound is mftoed under sterile conditions with 
phaimaceuOcally acceptable earner and any needed preservatives, buffers or propellants which 
may be naqulied. Opi«hain«: fonnulations, eye ointments, powders and solutions are a so 
contemplated as being wHhln the scope of this invenUon. 

30 Advantageously, the compounds of tfie invention are orally acHv^ have rapid onset of acthrily a id 
low bsdcrty. 

The oompounds of the invention have the advantage that they may be more efRcacFous, be leas 
tack^ be k>nger acting, have a broader range of activity, be more potent^ produce fewer side 
35 fffeaa, be more easily absorbed than, or that they may Ijave other usehil phannacwloglol 
properti«i over, oompounds known in the prbr art 

suitable doses and dosage regimens can be detemtined by conventional rang&findhg technkiu ss 
known to those of ordinary skiD in the art. Genereliy, treatment ts initiated with smaller dosage s. 



ine 
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which are less than fhe optimum dose of the compound. Thereaflsr, ttis dosage is incnaasel^' 
fiinall incremenits untn the opb'mum effect under the circumstances reached. Fbr cpnvenleroer 
the tstai daily dosage may be divided and adminia^red In portions during the day if desired. " lie 
oomfwunds gf the invention may be adminiatered by any suitable means, A preferred melhdc of 
5 administration is iay IV irgection. In proper doses and wItJi suitable administration of certain 
compounds, the present invention provides tor a wide range of selective A3 receptor-dependant 

responses, bcemplary dosages range from about 0.1 to about IQO mg/lcg body weight of :he 
animal t3eing tmated/day. Therapeutically ef¥ecb"ve dosages range from about O.Ql to about 10 
mg/kg body weighVday.The Invention will now be Illustrated by the fbllowing non-itmrt ng 
10 examples. 

This Inveniion Is also directed to phamiaceutlcal cxvnposieone vvhich cominise a th@rapeul9aiPy 
eff^edUve amount of a product of the Invention and a pharmeceutically ecxsptable carrier^ vehjde 
or diluent; 

15 

This Invention is also directed to phaimaoeutical compositions for the reduction of t^e damsge 
resulting from Ischemia or hypoxia which comprise a therapeutically effecQva amount of a prodjid; 
of tiie invention. 

20 This invenidtm !s also diredied to a Mt for use in treating a mamm^ having or at risk of having a 
disease or condilion nesuiUng from/ for example. Ischemia or hypo^da vAtkh may be ameltoralgd 
by an A3 agonist The bjt comprises a) a suitable dosage fbrni, such as, for sample/ an Injectal ile 
parenteral solution particularly adapted for Intravenous or Intramuscular tr)Jection, comprisinc a 
compound of Formula I; and b) instrucijons describinig a method of using the dosage fomi" 

2$ leduca tissue damage resutttng from ischemia or hypoxia. 

Yet another as|Dect of this invention Is oomblieitions of a product of the invention and one or m^re 
oiher compounds as described below. 

30 This Invention ts also direded to a pharmaoMteal combination composition compri^ng: 
therapeutically effective amount of a oompc^ition oomprfi^ng a fbist produd; said first prodijd: 
being a product of Hie inv^ention; 

a second oompouhdj. dald second compound being a cardiovascular agent; and/ otDtionally, 
pharmaceutical carrier/ vehicle or diluent. 



35 



Another aspect of this Invention are meOiods of reducing tissue damage Ce.g., substantia ly 
preventing tissue damage. Inducing tilssue probacHon) resulting from or which could result frcm 
ischemia or hypoxia comprising administering to a mammal a first pncKlud;. said first aompou|id 
being a product of the Invention; and 
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a seeond produd; said secanci prnduc* being a cardtovascular agent wherein the amouwls of 
ftst and second oompaunds result tn a therapeutic effect. 



35 



3 



the 



Another aspect cf this invention are idls comprising: 

5 a. a pRxiud: of the Invention and a pharmacautlcaily^^xsepiable canler, vehicle or diluent InaixO. 
unit dosage Ibrm; . 

b. a cardiovascular agent and a pharniaceiitlcally acceptable cairier, vehlcte or diluent in a seo>nd 
unit dosage form; and 

c. means fior containing said first and second dosage ftmns wherein the amourts of the first j md 
1 0 second compounds result in a therapeutic efi^ 

The invention therefore inciudes methods of treaiment m wirtiich a product of the invention iind 
one or more other therapeutic agents are admlniaiered t» a mammal. Also included are pradiicte 
including both a product of the Invention and one or more other therapautfc agents, said otier 
15 therapuellc agentCs) (e.g., agents having a cardiovasajlar efftct) are, fer example, p-bhxAsrs 
(e.g., acebutolol, atenolol, bopindoiol, labetnlol, c mepindolot, nadoioi, oxptenni, pindbbi, 
iiropranoiol, fiotalol),. caldum channel blockers Ce.g., amiodipine, nlifedlplne, nisoldipl», 
nlbwidipine, verapamil), potassium channel openers, adenosine, adenosme agonists, sodicm- 
hydrogen stthanger t«je l (NHE-l) inhibitors, ACE Inhibitor Ce.g., captoprH, enaiapril), nftra^s 
20 (e.g., Esosorblde dlniijate, tsosorbide 5-mononifrata, gly^sryl trinitiate), dlur^cs (e,g., 
hydrodilorothlazid^ indaparalde, pbetanide, xipamida), glycosides (e.g., digosdn, meOidigoxl i), 
thnsmbolylta as described abow^ platelet Inhibitors (e.g., repro), aspirin, dipyiidamoi, potassi im 
Chloride, donidlne, prazosin, pyruvate dehydrogenase kinase hhibimts dichioioacetata), 
pyruvate dehydnjgenase aomplex acMvatois, Wguanldes (e.g. mautormln) or other 5 adenosine: ft3 
25 recapbjr agonists. Othar cardiovascular agents include angiotensin n (AO) receptor antagonls ts, 
C5a inhibitors, fioluble complement receptor type 1 (sCRl) or analogues, partial tatty a:Id 
ojddalton i?JPOXi inhibitors (speciflcaily, ranolazine), acetyl OoA carboxylase acdvatore, malcHiyi 
OnA decarboxylase inhibitDra, 5' AMP-acHvated protein lonase (AMPK) Inhibitors, adenosine 
nucleoside inhibitory antf-epoptsljc agents (e.g., caspase inhlbtois), monophosphoryl lipid A or 
30 anabguea, nitric oxide synthase acHvators/inhlbitots, protein idnase C acQvsrtors (specHica ly, 
protein kinase protein Idnase deit» rnhlbilDr, poly (ADP ribose) synthetase (PARS, PARR) 
inhibitors, mettonnln (glueoneogenesis inhibitoi^ insulin sensitizer}, endotheltn oonverUig 
enzyme (ECE) inhibitors, endotheiin receptor antagonists, thrombin acHvated fibrinoly|lic 
InhibftDr TAI=I inhibitors end ig^Ca exciHir^ modubtora. 



In one very preferrad method, a patient is adminlstsred, in eflfective amounts, a product of tie 
lnver«Son and a thromboiytfc. SomeHrties^ but not aivways, one of these two acbVa agents is 
administsned more or less Ihimedidtely aflier the otAter. 
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This invention is also diriacted to s pharmaoBUtlol oomblngtion oompasBJon comprteini: a 
therapeutically effective amount of a composWon comprising a flret pmhiti, said fir* proc}uct 
faelna a product of the InvenHon; 

a second product said second product beinfl a glycogen phosphorylase Inhibitor; and, option^ Vi 
5 a pharmaceutical earner, vehicle or dlluenL 

Another aspect of this inwenUon resides fn methods of reducing tfssue damage (e.g., suhstanb'afly 
preventing tissue damage, indudng tissue protection) resulting from or which could result frjam 
Ischemia or hypoxia comprising administering to a mammal 
10 a. a first compound, said first compound being a product of tiie invbntf on said s»ond compoJind 
being a glycogen phosphoiyiase inhibitor wherein the amounts of the first and aawnd compoujids 
r^ult In a therapeutic ^lect 

Another a$pect of this Invention are tals comprising; 
15 a. a product of the Invention and a pharmaceutfcally accapfcsbfe carrier, vehicle or diluent In e f rst 
. unit dosage fonm; 

. b- a glycogen phosphorylase inhfUfcor and a pharmaceutlcaHy aooepteble carrier^ vehicle or dilu ^nt 
In a . second unit dosage form; and 

b. means for containing said fin^ and second dosage forms wherein the amounts tte flist ^nd 
20 second compounds result In a therapeutic 

This inventJon is also -directed . to a phaimaoBUtfcal combinatfon composiOon comprising! 
therapeutically effective amount of a ooitipasrdon compri^ng a produd: of the Invsrftlpn; 
an aldose reductase inhibftor; and, optlonaliy, 
25 a phamfiaceutlcal carrier/, vehicle or diluent. 

AncCher aspect of ttis invenHon are methods of reducing tissue damage (e-g., suhstantss liy 
preventing tissue damage, inducing tissue protertlon) resuWng frwn or whth could result f4m 
Ischemia or hypoxia compriang admmistBrfng to a mamma! 
30 a, a product oFIhe invention and 

c an aldi:i$e reductase inhibtor whensin th$ amounts oF said product and sard inhibitor resu fn 
a therapeutic effect 

Anottier aspect of t3hX& invention are Rfts comprising: 
35 a. a product of the Invention and a phanmaceuHcally acceptable carrier/ vehide or diluent in a fibt 
unit dosage form; 

b. an aldose redoclase Inhibitor and a pharmaceutfcally acceptable carrier, vehicle or diluent I a 
seoand unit dosage form; and 
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c. means for contaFning said flrst and second dosage forma wherein the amounts of the flret ^nd 
second annpaunds result hi a therapeutic dfect. 

Irt the above combination oomposHions, combfnaUon methods and kis a pi«ferred aldose 

5 reductase inhibitor fe zopolrestat, 3,4^ihydta-4-o>w-HC5-trifluoromethy!>2.benzaehia5^ 
methyl]-l-phthata2ineBi3elic add. 

In the methods of treatment as applied to the combinations described abcwe the following we 
preferred administration routes modefi, etc 

10 

Prefianed fechemic or hypoodc tissues 1a[«en individuati/ or as a group are wherein Jie 
Ischemlq^hypoxfc tissue Is oireRaQ brain, iiv^r, kidney, lung, gut; skeletal musde, spiesn, 
panaeea, nerv^ spwial cord, retina tbsiie, the vasculature, or Intmtinal ttesue. 

15 An espedaily preferred ischemic or hiTpoKic tissue is cai^ 

It is especially prefened *at the combinations are administerad to prevent pertoperallve 
myocardtai isdiemic injury. 

20 Preferably, the combinaCtons of IhiS imendtm are admini&tBred prophylach'cally. 

The ischamlq^hypaxfc damage may occur during organ transplantation. Preferebiy, i ha 
combinations of this Inventton are adrnmisbsred prior h), during and/or shortly afbar, cardiac 
surgery or non^ardfac surgery. 

25 

In one aspett of this inwsniSotj the combinations are adntinisfceied tocally. 

in one aspect of this invention nnyocardlai damage is reduced during or after surgery. 

30 In another aspect of this inventor nryocardial tissue damage Is reduced In patients presenting w|th 
ongoing cardiac or oarabral Ischemic evenba. 

In yet another aspect of this inventor myocardial tissue damage is reduced by chronic admm 
istTBHon of the above combinations in a patient with diagnosed cowmary heart disease. 
35 The term "reduction" Is intended to include partial prevention or prevention which, althouth 
gnaater than thai: whfc^i would result ftwn taking no compound or from takSng a placebo, is i^ 
than 100% in addltton to substanQally total prevention. 
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The tarm "damage tiesultlng>fh}m ischemb or hyptttia "as employed herein refers to con 



idiCI m 



ins 



dinediy associated wfth reduced blood fkfw or ox^en deBv^ to tissue, for e>sampte dud td a 
or obstruttfon blood vessels which supply blood to the subject tissue and whidi result, i nter 
alia- in lowered oxygen transport t» such Bssue, tmpaired b'ssue peribrmance, tissue dysftrndton 
and/or necrosis and/pr apgptosts. Alternatively, where blood flow or organ perfusion may be 
quantibatrvely adequate, the oxygen carrying capacity of the blood or organ perfusion med urn 
may be reduced, e.g., In a hypoxic environment, such th^t oxygen supply to the tissue is loweiedy 
and impaired tissue performance, tissue dysfunction, an<Vor tissue necrosis and/or apoptpsls 
ensues. 

The terrti "bleating", "treatf or "treatment" as used her^n includes preventative (4g 
prophylacUc) and palliafive treatment 



Compounds of the invention may be synthesized by any suHable means. In this respect synth^ais 
^ of adenosine analogues Is well known in the art and is desd-tbed in the documents listed absve 
under the heading '^Background of the Invcaition''. Fbr e^mpler guidance may be found In the 
compound Synthesis'' secHons of WO %/02604 as well as of corresponding US 5773423 and US 

20 5688774r which secHons are Included hen5ln by retersncs. The reader Is also refemed to read Ion 
schemes A to I and examples of WO 92/05177 and oorresponding US 55G1134 and US 5736S54, 
ail of whfdn disclosures €ire Incorporated herein by reference. Further assistance may be tbunH in 
EP 1241176 and corresponding USSN 60/276411^ Including Schemes I, II and III thereof and the 
related text, all of which disclosures are Incorporated herein by reference. The following methf>ds 

25 and reactants (intermediates) are novel and pait of the invention. 

A first method comprises reacHng a compound of the fonnula L-Cr20r21.cycUE, where L "fe a 
leaving group, vrith a compound H2N-ARA, where th& nitrogen of HjINh is the N6 nitrogen of an 

adenosine A3 receptor egontst end AIM represents the remainder of the adenosine A3 reoep|tor 
30 agonist 



A second method oomprises reacting a compound of the fbrmuia H2N -CR^^^I^cle wK 1 a 
compound of the fbrmtila 

C6-L-AIVV, where ARA again represents the residue of an adenosine A3 reoefMzi^r agonist^ 
35 excluding the NG nitrogen, and OS-L repmsents a leaving group substituted on the C6 carbor of 
AiRA. Especially but not oKdusively In this second method, reactive functronai groups of ARA (4>g> 
hydroxy or amdno groups constttuCtng and of formula m) may be protected. 
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Suitable leaving groups Include chloro and bromo. Chloro Is often convenient for the seond 



method^ as In the case of an ARA residue as Illustrated by Ibrmula IV in Vdtilch is H and 
Me. 



5 One suitable' method for aynthestsing amongst others, the compounds of formula I of 
invienQpn in wiiich Is liydriogen Is illustrated by fbllowing reaction sdi^e A; 



the 





such as hjBlo^ jnefbrably 




10 This method uses as a starting material the known 5'-Malk/lcarboxamIdoadenosInes such as 

methytearbQxamrdoadanoain6, which may be pnotec&ed as necessary prior to reactlDn. Th^ 2** 
plGolyl reactant may be made using the reaction scheme of Figure 1, which may be genera ^ed 
where necessary* 



is 
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Ihe Z-alkenyl eubstituted oompounds of the Inverttlbn may be synthe^ed uang thd ^iUffitit 
reacUon sch^rne inusixated In Rgure 2, which may be generatized where necessary. In ihls 
scheme, the 6-i:hbR>-2-4odopurine-9-rft)odde (Cdmpound £ already known, J. Med, Chem., 
2000^ vol43, page 4137. In step 1, this b protected {n a iranner known per se to yield compoi md 

S 1 which then oxidised to give add £l Add £ Is reacted with the amine CR1nH2) to cfive 
uronamlde & Tti© 2*do un>nan^rde is them f»cted wfth tnethylamlns, Jis- 
O:rfi:dienylphosphlne}paliadlum dBchlortde and OA In catalytic amount using as solvent a mbdijn i of 
acetonitrile/DMF 2:i and to Ihls mixlxire is added the terminal alkyne and the readson takies pi ace 
under N2 atmosphere at room temperature (ref J. Med. Chem. 1995, vol 38, M62-W72) to result 

10 In compound E, The coupling of the 2-pIcolylamine with the 6-chIono derivative Is tien 
accomplished as described above (compound and deprotection with HQ IN at 70''C yields the 
final compound, G. In the example shown, the alkyne used In the phenyl ^k/ne; other alkypes 
can be used In analogous ,manner^The alkenyl compounds may be prepared analogous!/* 



15 Another method, suited for example for synthesismg the compounds of fornnila H of the inven ion 
in whkli IS hydrogw Is Illustraibad by following reaction scheme B; 
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Each P Is a pratecdng group, whJdi may te taken together to repreaaw: a bridging proteCUig 
group such as an isopropyfidene radical. Thd protBOIng gttsup may be removed by conventional 
5 means, for example by treatment with an add. 

L Is a leaving group which may fiur example be selected from ehloro, bromo or todo or tosylah s. 
Prefietablyihe leaving group Is chloro. 
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36 

This method thus uses as a starting material tha kncwn Z'^y-O-lsopropyliyene^^hiorDpur 
alkyturonamtde and equfvalentB. This readion step is also shown mote spedftcally in the reacton 
schems of Figure 4. The benzcwazote reactant may be made using tte raadfon scheme of He ure 
3, which may ba generalised where necessaty. 



10 



P. 40 



The 2-alkynyi substituted opmpounds of the Invention may be synthesfsed using the synthatjc 



readftm stiiame iUustralBCl fn Figura 5 which may be generalteed where necessary. 2*^ 
IsopK»pyl«clOTeguanosine5'-carb(»eyiic «idd A (7. Oi&n. 1999, 293-295)ls reacted viith 
tiietfiylamine, isapropenyldilonfomiaije and methyiamlne at QOC yielding oomi»und B. Thk; Is 
reaeffid virfHi phosfriioiyl ddoride to obtain compound C, C is treated with Isoamyl nitrite/ CUi; 
CH2I2 and I2 to give oompound D. The 2 lodo uronamlde b then reacted wfth trielhylamhe, 
WsClr^henylphDsphineJpalladhim diddoride and CuX in catalytic amount using as seh/ent a mixt jre 
of acetonltiil^DMF 2:1 and to this mixture ts added the terminal allcyne and the reaction ta (es 
place under atmosphere at room Ismperaiture (raf J. Med. Chem. 1995/ vol 38, 1462-147Z] to 
15 result In compound E. The coupling of the benzoxaaole reactant with the 6-chloro derlvaBvEs 
then acaaamfrfteiied as d^bed above. In the example shcfwn, the allcyne used in the phenyl 
alkyne; other alkynes can be used In analogous manner. The alkianyl compounds may be prapai ed 
analogously, 

20 In the ca^ of compounds which are Z-auhstltuted by hafogen (I.e. R2 Is halogen), the preced ire 
of Reaction schente A or B may be ftdlowed u^g a correspondingly habgenated ^artng 
mater^, to produce a mixtura of produds, which may then be separated, Ibr example by HPijC 
another conventtonal technique, 

25 Examples 

Af-f4Hnetftvi-2-<>ieoh;lVgriBnc«tr«vy!^ «meafatfIu^^ 

SO 
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To B soliition of 5V*rnethylcorta»mIdtjaaeno8fnfi (lOO mg, 0.34 mmol) in DMF (1 mL) v/as 
added 2ibmmt3methy(hf^ne^^ (gs mg, asi mmol), and the solution siin«d fer 3 days 
at -W PC, The solvent was evaporated and the residue treated with mettianot {IJS mL) iind 
concentta^ad NH4OH (3.0 ml). The mixture was warni^d in a dosed vessel at 90 oc fijr 2 h with 
stiiTing. After evaporatfng tiie solvent^ the residue was ehramatographied (6% MeOH in CHj^aj) 
and 60 mg (44%) of the title compound (a whlta solid) warn obtained. Rf (CHaOi/MeOH 9:1) C .3; 

NMR (CD3QD) 5 8.3^^ (m, 3H, H^8. H-Sp^), 7.31 (s, IH, 7.19 (d. IH. J= S.O 

HZ, H-SpyfldyOf 6-07 (d, IH, ^.a«7.8 H;^ H-l'), 4.9 (not observed, 2H, CHa), 4.79 (dd, IH, Jt,i<= ?.8 
H?, *^4.7 H?, 4.52 (s, IH, 4.35 (d, IH, J^^=4.7 Hz, H-S"), 2.91 (s, 3H, 5^ ./\A 

memyl), 2.37 (5, 3H, CH»); "C NMI^ (CD3OD) 5 173.2 (C-50, 159.6 (Q^Z), 156.6 (C-6), IS 
<C-2), 151.1 (C-4), 149.8 (C^rS), 143.D (q^,r4), 142.8 (C-8), 125.1 (Cp^3), 123.8 (Cp^.^- 
5), 122.2 (C^, 90.9 {C-17, 86.9 (MO, 75.3, 73.8 C-ZO, 46.5 (CHO, 26.4 (S'-yVwiJi) 
21.5 (CH3). High-resolutfon MS calculiatied Ibr (Cu O4 Na) 422.1553, tound 422.1556. 

2-feromomeHivn.4-metf^PV,^lnft. 




TO a mMure oT the alcohol 2-fli)^t»Bxymeffi^^ fSSO mg, 4.55 mmol) and CBR* 

(2.43 g, 733 mmol) in CHgaz (10^ mL) was added trfphenylphosphfne (1.4 g, 5.34 mmoJ) ... 
several portions at 0 oc. The reaction mixture was stirred for 20 min at tiie same tempera^re 
cind then directly passed through a short sllca gel column using 10% EfcQAc In hexane as 
eluent to give the title compound es a while soHd (640 mg) in 76% yield. Hi NMR (CDCt) 5 8, 
(d, IH, J=^,9 Hzr H-6); 7.17 (s, IH, H-3); 6.94 (d, IH. J=4.9 Hz, H-S); 4.43 (s, 2H, CH2); 2.26 
3H)J ^ NMR (CDQs) 5 156.9 (0-2), 149.8 (C-S), 148.8 (C-4), 124.7 (C-S), 124.4 fC-S), 34.4 
(CHj), 21.4 (Me). 



in 

.:)4 
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5 O>mpound 2^4''D/m^jy/pyrfcf/ne N-Oxk^ (4.47 g, 36.3 mmol) was dissolved in AqgO (11 ml) « nd 
sdded dropwise bo aostlc anhydnde (108 mL] heated to 110 QQ The resulting solution was stfrt ed 
at 110 oc Ibr 1 hour and 15 minutes. Excess reagent w^ evaporated leaving the correspond ng 
2-[(ac&tylDXy>rnethy|]pyr[dine whldi was used vrithout further purification. To a solution of Ihe 
protBCted alcohol in MeOH (5 mU) was added NaOH 2M (15 mL) at room temperature. The 

10 mfxtune was stirred at room temperature for 1,5 houns, edracted with BOAc and washed v\ilth 
Vtfiiter. The solvent was esvaporated giving a reddue that was purged by column chromatograi: hy 
(4% MeOH in CH2CI2) affbrding I.94 g (34% overaD yield) of coloriess oil. m NMR (CXbOD) 5 8.29 
(d/ IH, J=4.2 Hlt H-€); 7.40 (s, IH, H-3); 7.11 (d, IH, J«4i Hz, H-5); 5.10 (s, IH, OH); 4.6B [s, 
2H, CHi); 2.38 (s, 3H); ^^C NMR (C»rf)D) 5 162,4 (0-2), 151.0 (C-4)/ 140.4 (06), 125.0 (C-^), 

15 1233 (C-5), 65.8 (CHj), 21.7 (Me). 

2,4"DimethvlDvridfne yy-Oxlide! 




20 

Aqueous HA. (30%^ 2.6 mL) was added to 2,4"luKdIn8 (S mL, 43.2 mmol) In aceHc add (15 mL), 
and the mbdure was $tirned for 3 hours at 90 ^C. The mbdure was cooled^ and a second porQ^n 
of aqueous HjOz (30%, l.l mL) was added, after which the mixture was stirred for another IQ 
hours at 90 ^C. The solvent was evaporated (toluene was used to remove remaining traces of 

25 acetic add by means of a:£eotropic destination). The pH was adjusted to 10 with NaOH 10 vi^ 
CSM^CN was added (10 mL) and precipftated materials were fliterBd off. The fSttrata was 
eyapcTOted leaving 4,47 g (84%) of the title compound as a white solid. NMR (CDQa) 5 8. 10 
(d, IH, J=6.5 H2, H^; 7.04 (s, IH^ H-3); 6.92 (d, IH, J=e.5 Hz, H-5)? 2.45 (s, 3H), 2.28 (s, St I)} 
*^ NMR (CDaa) 5 148,6 (C-4), 139.1 (C-6), 137.6 (C-2), 127.6 (C-3), 124.8 (C-5), 20.6 (Me^), 

30 18.2 (Mecz). 

Example 2 



i^-r4-iodQ-2-p!ooIyl)-ad enoaIne-5''-AC'methY!uronamide| 
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OH QH 

-n> a sdution cf S'-Mmetihylcarboxamldoaclaiosina (iso mg, 0.51 mmol) m DMP (1.5 mL} vJas 
added H^^^omBm^y^-tod^^ifyimte (152 mg, OSl mmal), arid the soluUon sHrred f6r 3 deys 
at 40 oc The solvent was evaporated and the lesldue treated wiih meaianol (1.5 mL) and 
concentrated NH4OH (3.0 mL). The mixture was warmed (n a dosed vessel at 90 <>C for 2 h with 
sHm'ng. After evaporaHng ttie solvent, the residue was chremaibgraphied (4% MeOH tn CH^Clj) 
snd 140 mg (54%) of the title compound (a white solid) ward obtained. Rf (CHzCla/MebH 9 1) 
0.37; m.p. (MeOH): IZBOC; *H NMR (CCy3D) S 8.40 (s, iH, H-83i 8.38 (s, IH, H-Z), 8.26 (d, IW, 
>S.2 Hz, tWw-6), 7.92 (s, IH, Wvmir^\ 7.79 (dd, IH, Hz, Jbli H?, Hpym,r5), 6.13 id, 
IH, .^'^7.7 Hz, H^lO/ 4.97 (a, 2H, CHj), 4^ (dd/ IH, Ji;!** 7.7 Hz, J^^.7 H?, H-2'), 4.59 [S, 
IH, 1+4-), 4.43 (dd, IH .%w=4.7 H?, Av»k1.2 H?r H-30i 2.97 (s, 3H. 5'->1fmelhy|); NflR 
(DMSO-4) 6 170.2 (C-S*), 160,5 (CpvrtM-2), 155.9 (C-6)^ 1S2.9 (O-l), 150.0 (CppH,r6), MBJZ {C- 
4), 1413 (C^), 131.3 (qwWyi-3), 129.9 (Cpyridyi-5), 120.0 (GHS)/ 107.3 <S1^^\ 88.1 (01% bJ, 
C&40, 73.4, 72.5 (C-y, 02'), 48.9 (CHa), 25.7 (5'-Mmethyl). 



15 2-fBromQmethvl'>-^^iQdQnyridinfe; 



6- 



To a mbdure of the alcohol (^lodo-2-pyiiefyOm^anoK?.'^S mg, 1.04 mnrol) and CBR* (5S6 w 
LOT mmol) in CH2CI2 (4.6 mL) taias added Iriphenylphosphfne (320 mg, 1.22 mmd) in seve^l 
portions at 0 The reaction mixture was stirred for 2D mjn at the same lEmperature and tJi 
dirediy passed through a short silica gel column using 10% EtOAc In hexane as an eluent to gf 



i.0 



the tme compound as white crystals (220 mg) in 71% yield. M.p-(CHad2) 74-76"C; NMR 
(CDQa) -8 8.29 (d, IH, J^5.2 Hz, H-6); 7.89 (d, IH, J=1.5 H2;, H-3); 7.66 (dd, IH, Ji=52, -2l=5 .5 
Hz, H-S); 4,52 (s, 2H, CHa); ^ mR (CDCfe) 8 158.1 (C-2), 150.3 (C-5), 133.1 (G-3), 132.7 (OifD, 
106.5 <C"4), 33.0 (CHJ. 



f4-Iodo-2-Dvi1dvnmethanHl' 
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A solution of ('Wodo-Z-pyridyOmsH^ylaeetate (X'^mdo-2-pyndyOmdJfyiaastat^ \n 2.0 inL 
(MeOH/NaOH 2N 1:3) was stirred at room temperature for ^ minutss. The mixture was 
extracted wtCh EtOAc, washed with NaCi sat., dried and ovaporated^ affording 245 mg of the tl^a 
ovnpound (100 %} as a colourless oU. NMR (CDCIj) 5 8.18 (d^ IH, J=A.X Hz, H-6)} 7.76 (s, IH, 
H-3); 7.59 (d, IH, Jta4.9 Hz, H-5}; 4,72 (s, 2H, CHa); 4.45 (bs, IM, OH); ^ NMR CCDCb) 8 16: 
(0-2), 1493 (&«), 132.1 (&3), 130.5 (C-5), 10S.9 (04), 643 (CHj). 

4-Iod&-2-mel:hvlpvrid[na and f4-IOdo2-pyridvl^mi 



10 



I I 

. » 64 

15 2-(((T&t-4>uty{dimsih^W^^rietfs^)-^9-i^ (500 mg, 2.33 mmol), dry sodium lodite 

(S g) and freshly distilled acetyl chloride (0.7 ml^ 9.78 mmol) in 6 mL of anhydrous aoetonltiiie 
WBTB nsfluxed under nitrogen for 33 hours. Aqueous 10% K^ccv 5% NatHSOa was added and t ^e 
mikbiire extredsd three Smes with dilorofbnn. After drying (|ViazS04) and eveqjoration of tie 
chlonjfbnn, flash chronettography (hexan^EtDAc 9:1) yi^dted iio mg (22%) of 4-IodO'2- 

20 methylpyridlne a$ 9 whtea soRd and 290 mg (45%) of (4-Iodo^|3yr{dyl)m^hylaaetatB as a wh{]B 
solid. 

4-Iodo-2'-m6lhytpyr1drne: *H iMMR (0303) 5 8.06 (d, IH, JsS2. Hz, H-6); 7.48 (d, IH, >=1.1 Hz, 
3); 7J38 (dd, IH, Jl=5.2, Jk=i.4 Hz, H-5)? 2.41 (s, 3H, CH3); "C NMR (CDCIj) S 15&.8 (C-2), 14S|.B 
25 (OS), 133.0 (C-3), 130.4 (C-5), 10S.3 (04), 24.5 (CHs), 

C4-todo-2-pyridyl)methylaQdate: NMR (CDOs) & 8.16 (d, IHi >-5.2 H-6); 7.66 (d, T^, 
.M1.0 Hz, H-3); 7.54 (dd, IH, Ji=5.2, ^^1.6 Hz, H-5); 5,09 (s, 2H, CHa); 2.11 (s, 3H, CHg); * t 
NMR (CtsCb) 5 170.9 (GO), 157.1 (C2), 150.1 (C-6), 132.5 (C-3), 131.3 (C-5), 106d6 (<>4), 
30 (CHa), 21-3 (CH3). 

2-f rafi^-bu^fldiIrlethv^alvnow^mett1^vn-4-chto rop^^ 
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JDIBDMS 

To a mbtture of 'UAkBx>2r0t/(ba)(ym^y1)pyridine (360 mg, 2.Si mmol) and fmldazote (684 nig, 
10.04 mmol) In DMF (2 mL) was added "buMezSia (452 mg, 3.0 mmol) Fn sevaial portions at 
5 TOjin bemperatuiie. The mbdura was EAirred fw 15 min and extracted wrtth aher (50 niL). i he 
extract was washed with water (S mL x 3), dried over MgSOi, and ooncarrtrated under rediued 
pressure. TTiB residue was purified hy oofumn chromatography on sflfca gel eluted wfHi CHafla to 
gfv6 the tttle compound (600 mg, 93%) as a colouriess oil. nmr (CDda) 5 B.30 (d, IH, 2=^3 
Hz, H-6); 7.44 (d, IH, .^=1.1 Hz, H-3); 7.07 (dd, IH, ^=5.3, Ji=.2.0 H-S); 4.73 (s, 2H, CHj); 
10 0.S8 (s, 9H); 0.05 (s, 6H}; «C NMR (CDOs) fi 163.7 (0-2), 150.0 (M), 145.3 (04), 122.5 (C-f), 
120.8 (CN5), 65.9 (CHj), 26.3 ((CHai^Q, 18.7 ((CHsJaQ, -4.6 {(Me)2Si). 

4-ChlQlt>-2-rhwfrtfl«m.«HiwlWdrte, 




IS 

A soIuHon or 4-cMonopyildlne /V-wdde (5 g, 38.6 mmoQ and Wmethyloxoniuni tetrafluombante 
(5.94 g, 40.1 mmoi) In CHzOa (115 mL) was sdrred for two hoMrs at ambient temperature. T le 
solvent was evaporated and the residue taken up Jn MeOH (115 mL) and heated to near bonii g 

20 Ammonium persulfate (1.76 g, 7.72 mmol) dissolved fn H2O (7.7 mL) was added and tha mtxti re 
was heated to renux fer 30 min. A second, portion gf ammonium persulfete (0.88 g) in HjO C -d 
niL) was added and the rr*(turB was renu»d for another 30 min. The solvent was evapoiatsd 
and the residue was parttHoned between OHaaz and aqueous NaapOi (10% w/v). Uta cffgaiifc 
layer was washed widi H2O, dried over MgS04, and evaporated leaving 2.4 g (43%) of the lile 

25 compound. NMR (CDCIj) 3 8,20 (d, IH, J=5.0 Va, hf6); 7.31 (s, IH, H-3); 7.04 (d, IH, 7=4-0 
Hz, H-5); 5.4S (s^ IH, OH); 4.61 (s, 2H, CH2). 



Example 3 



30 ^-fa^pfaoM^ a«tenp»an».i^<. MmethvlijronamMe 
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PraeedureA 

To 9 wlinion of 5'-/V-raeUiylcartK»csmTdoadeno6!na (64 mg, 0^ nrunol) fn DMF (1 mL) was added 
2-pkxilyi chloride hydrorfiloride (129 mg, 0.79 mmol) and triethylanilne (0.11 mL/ 0.79 mm(»0. 
The soICiUon was stirred for 3 days at 40 °C. DMF was removed under vatxium giving a syrup ti lat 

5 crystallized when ao^ne and ether were added. The solvent was removed gstng a Pasts lur 
l^pette. The nesidue wa$ treated with m^anol (1,5 mL), and concentrated NH4OH (3.0 mL) w as 
added. The mboure was warmdci Irt a dosed tube at 90 oc ftn- 2 h with sHmng. The solvent v as 
evaporated and the nestdua purffied by column chromatography (CHsPa/MeOH 9:1) yielding 17 
mg (20% yield overall) of ttie title aompound as a whRie foaming solid and 40 msi of starfifig 

10 material. 

Procedure B 

2'3'-£>Isopropylidene-6-diloropurine-5'-methyiuronamIde (150 mg, 0.43 mmol), 2-(aminometlto 
pyridine (44 Ol, 0.43 mmd), and triethylamlna (0.18 mL, 1..26 mmol) were dissolved in absolt *a 

15 ethanol (1.5 mL). The solutian was stirred at 65f*C for 16 h in a sealed vessel. Hie solvent vips 
ranoved under nitrogen. HO (1 N) (1.0 mL) was added and the solution stinad st 70oc fbr 
mm. After cooling, NaHCOs wras added unia pH 7, and a vriiita solid precipitated. The solid w|as 
mtered and wa^ed with oild water yielding 94 mg (57% yield overall) of the tidB wmpound. 
(OHafla/MeOH 9:1) 0.3} m.p. B4-B6 OC; *H NMR (a>aOD) $ 8,54 (m, IH,. HpyrfsyrS), 8.35 (s, IH, 

20 8), 8.31 (s, IH, H-2), 7,ai (dt^ IH, MJJi Hz, MiJ& Hz, H„«vr4}, 7.47 (d, IH, >7,8 Hi, HpJyr 
3), 7.34 (dd, IH, >=6.6 Hz, >S.l Hz, Hp^Hj^rS), 6.05 (d, IH, Ji'.i=7.S Hz, H-l*), 4.93 (rjot 
lAserved, 2H, CHfe), 4.78 (dd, IH, 7.9 H?;, Jt,3'=4.8 Hz, H-2'), 4.52 (d, IH, J^.,.=1,0 Hz, 
4'), 4,35 (dd, IH, -5',j=4.8 Hz, J^'a'^LO Hz, H-S"), 2.90 (s, 3H, S'-;»^ethyl). NMR (CI^aOD; 
173.2 (C-SO, 160.0 {CpfM^Z), 156.7 (C-S), 154.3 (&2), 150.2 (Cpyrt*r6), 142.8 (C-8), 13^.2 

25 (q,irtivr4), 124.2 (Cp,Ai»r3), 123.2 (CpyrW^rS), 122.2 (C-5), 90.9 (C-l*), 86.9 (0-4"), 75.3, 73,8 (O 
C-Z*)/ 46.7 (CH2), 26.4 (S'-ZlHinethyl). High-resolution MS calod tbr (Ct? Hu N? Na) 403.13^6, 
found 40S.13S2. Anai. (Ci7HiaN;Q0 C; H, N, 



Rf 



30 



^^■f6^^^v^2-Dlcatvnade^osIne-5'^->y^^lMthvlumnamid^s! 
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To a solution of S'-Af-methylcarboxamtcioactenoslne (75 mg, 0^6 mmol) !n DMF (1.0 mL) w as 
added 2'^acetyl}-€-bmatomeSjyipyri(line{B3JS mg, 0.39 mmol), and the solirtfon stirred for 3 ys 
at 40 oc. The solvent was evaporaisd and the residue treated with methanol (l.o mL) and 
cxmoentrBbed NH4OH (2.0 mL). The mbdure was wamud fn a dosed ves^ at 90 «C for 3 h with 
slflTlng. Aftar evaporaUng the solvant; the residue was chromatographied (4% l^leOH in CUaC y 
and 63 mg (57%) of the titJe compound (a white sond) were obtdned. Rf (Ca^jClz/MeOi^ 9:1) 0 
m.p.(MeOH): 226-22SOC; *H NMR ((H,OD) » 8^5 (s, IH, H-8), B.32 (a, IH, H-2), 7.91 (m, 2H, 
Hcviid,r3/5), 7.63 (dd, IH, .^=5.5 H2, Jfa3.3 HZ, Hp,H*i-4), 6.05 (d, IH, Jt'^=7.a H-1% 4.9 (r ot 
observed, 2H, CH2), 4.77 (dd, IH, Jr,v= 7.8 Hz. Jt.^4.S Hz, H-2'), 4.50 (s, IH, H-t"), 4.33 (c d, 
IH, -%;z«4.8 Hz, Jsr^lA Hz, H-S"), 2.89 (s, 3H, S'-yV-methyl), 2.67 (s, 3H, CH3CO): ^^C NUR 
(DMSO-flS) 6 199.8 (CHa^, 170.2 (C-50. 1S9.3 (Cpy„i„r2), 155.Q {C-6), 1S2.9 (q^rS). 15:..7 
(C-Z), 148.7 (C-^), 141.3 (C-B), 138.4 (q^-4). 124:8 (q^3), 120.5 (C-5), 119.7 (C^vHO, 
88.1 (O-IO, 95.0 (O-iO. 73.4, 7Z.B (0-3', 0^i')i.«.4 (CH^ 25.9, 25.7 (S'-rt^melhyl, fitbO)). Hijh- 
tesolutjon MS cakxl for (C» H» O5 Na) 450.1502, found 450.1503. 



2rAc^-fr-l»Omomea! Mpyritfin^' 



To a mixturB of the aioohol 2iAcelYi^hydfaxymethyOpyricllhe (450 mg, 2.98 mmol) and CB^ 
(159 g, 4.$ mmol) hfi 04^^32 (8J mL) wa& added triphenylphosphfne (923 mg, 3.5 mmol) in 
saMeral portions at 0 oc. The reaction mixture was stirred for 20 m|n at the same temperature 
and then directly passed through a short snica gel coJumr using 10% BDAc In hexane as nn 
eluent bo give the title compound as a transparent oil (300 mg) in 47% ytald. (hexan^^^to 
9:1) bM} »H NMR (CDOa) S 7.92 (d, IH, J=7.7 Hz, H-3), 7.82 {t, IH, ^7.7 Vte, H-4), 7.61 {d, 1\\ 
M7.7 Hz, H-5), 4.58 (s, 2H, CHjBr}, 2.70 (s, 3H, CH5CO); °C NMR (CDCb) B 2003 (CO), 156,8 
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(0€), 153.6 (C-2), 138.3 (G4), 1273 (C-5>, 121.1 (0-3), 33.fi (CHaBr), 2S.2 (CHg); IS 
spectrum (ES^): m/e Z13.8 (M'^-t-l). 



5 



20 



J^Artftlyl^M^htelmxvmBttivnnurldlne; 



Tb a THF (10 mL) solution of the silyl ether 2-Ai^-6-(((Uft' 
btn^(Smethy!5B^)my)nft^ii^)p^ine{flA g, 3.0 mmc^ was addal te^bulylatnmonlum fluorde 

10 hydrate (B70 mg, 3.3 mmoi) at toam temperature and the mbttum was stirred for 40 min. It v as 
eMradsd wBh EbOAc (150 niL.) and washed witii water (6 mbS) and brine (6 ml). The ectrpet 
was dried over Vig^^ and eiraporated under reduced pressure. The residue was purSied 
column chroroertsgraphy on tiUca gel ^uted with hexanq/EbOAc 4:1 to give the tide cxiihpoL|nd 
(450 mg, 99%) as an oil, NMR (CDCh) 5 8-00 ( d, IH, J=^73. Hz, H-S)^ 7.88 (m, IH, H-4), 7, 

15 (d, IH, jH7J Hz, H-5), 4.88 (d, 2H, Jfa 5.0 Hjv CHj), 3.84 (d, IH^ > 3J2 Hz, OH)/ 2.78 (s, 
CHa); "C NMR CCDO,) S 20QJ) (CO), 159-1 (C-6)/ 15Z.7 (C-Z), 138.0 (C-4), 124.4 (G-S), 120.8 
3), e43 (CHa), 26 J (CHj). 



49 
•H, 
C- 



2-Ao^-6-rf ( te/f-butyidimethylsilyl')Q>cv')rrtathvnDvridine; 



To a sUned solution of 2-Snmo-&{(fi»b4H^(^n^ityMyQacy^naJ:^(9^^ (1.S9 g, 5.Z6 
nnmol) in a mixture of ether, hexarra and THF (2:1!!, 105 mL) was added n~BuU (3.29 mL, 5,Z5 

25 mmoI, 1.6 M in hexane solution) dropwlse at -780C during 5-io min. To the resulting darlcbroivn 
solution was dropped anhydrous DI>4A (0.74 mL, 7.89 mmot) at ihe same t^perature. 7 tie 
reaction mbcture was stined for 30 min and Vnsn quenched with water (8 mL) and retracted wftli 
QQAe. The organic layer was washed with watar and brine and dried over Mgso^. Afar 
purOicatlon by column ehrantatography on silica gel (heone/EtOAc 98:2) 0.78 g (56%) of the u tie 

30 compound as an oil were obtained. NMR (COCy 8 7.95 ( d, IH^ Jb7.5 Hz, H-3)r 7.88 (tr 3 H, 
>'7.S \% H-4), 7.73 (ti IH, >7.6 Hz> H-5), 4.93 (S, 2H, CHz), 2.75 % 3H, CH3), 1.03 (s, 
(CH3)3C), 0.20 (s, 6H, (Me)2Si); ^ NMIl ((DCb) 5 200.8 (CO), 161.4 (C-6), 153.0 (02), 139.4 
4), 124,0 (C-S), 118.0 (C-3), 66.4 (CHA 26.3 ((O^sC), 1&8 (CCHa)g£>, *4.S6 <(Me)^). 

35 2-Bromo-6-((( terfj-butyidlniBttivisitvrioxy VmethvnDvridine: 
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.OTBOMS 



To a mixture of 2-bmmo-6-hydmxymeiity}pyiMne (1.03 g, 5.48 mmol) and Fmldazole (1.49 g, 
21,92 mmoD In DMF (5 mL> was added ^M^a (991 mg, e,58 mmol) in several portions at 
room temperature. The mMure was sHned for IS mtn and extracted with allier (50 mL). The 
extratt was washed! with water ^ mL x 3), drfed over MgSO,, and concwrtratol under redut ed 
pirssSMre, The residue was purffled by column chromatoflraplTy on silica gel eluted with 2.5% of 
EtOAc In hexane to grwa the titte compound (l^ g, 96%) as an olL NMR (CDCy 5 7.65-7 40 
(ffl, 3H), 4.89 (s, 2H, CHg), 1,04 (s, 9H), 0.20 (s, 6H); ^ NMR (CDCIs) 5 163.6 (O^), 141J (C- i), 
139.4 (O-l), 126.4 (C-3), 119.1 (C-5), 65.9 (CHz), 263 (CQ±,)3C). 18.8 ((CH3)ae), -5.0 ((MeJaSD 



2-BromO-^-fmethvlaminomfethvlcarbQnvr)pYridina qnd 2-bronff >-6-t 



methvi~nvrid[ne; 



1Q O 11 



To a aln^ sohmon of ^6-dll>romopyridIne (3 12.7 mmol) in a mbcture of "mF (8 mL), etter 
(16 mL>, and herane (8 mL) was added i>BuU (7.94 mL, 12.7 mmol, l.fi M in hexane) dropHy 
drop at '78BC over 5 min. After the mixtupe was stined fbr 5 rain, DMP (2^1 mU 263 mmol) was 
slowly added drgpwke to the mKtura over 10 mfti at the same tanpetature. The reacUbn mixtt re 
was wanned to -50«>c and quenched vnth MeOM (15 mL). "Hien, NaBHi (487 mg, 12.9 mmol) a« as 
added at room temperature. After addffibn of acetone (1.5 mL), the mixtuie was dilutsd wtfi 
EtOAc (30D mL). The whole was washed with water (6 mL st 3) and brine (6 mL) and dried oser 
KgSQt. Solvent was evaporaied and the residue was purified by column chromatography on sti ca 
25 gel eluted with 20% BQAc In hesone ta give 3S0 mg (13%) of 2-Bromo 



(meithyiaminomethvlcarbonyl)pyrldine and 1.11 g 
hydnxo^etf^pyrldine. 



(46%) of the oU 2-bromo-6- 



Bromo-S-(methyIaminomethvIcarfsonyOpyr!dins: *H NMR (CDCfe) 5 7.53 (m, IH, H-4), 7.38 (d, 
.^7.9 Hz), 7.2S (d, IH, .>=7,5 Hz), 5.14 (s, 2H, CHz), 2.12 (s, 3H, Me); «C NI^R (CDOs) fi li7£ 
(CO), 157.7 (C-6), 142.1 (G-2), 139.5 (04), 127.7 (C-3), 12D.9 (C-5), 66.4 (CHj), 2L3 (Me). 
Spectrum (ES+): m/e 230 (M*+l). 
a*ix»no-6-hydraixymethylpyrfdine: NMR (CDOj) 6 7.56 (lv IH, J=7.7 Hz), 7.46 (d, IH, J=?.7 
H2), 737 (d, IH, J^7.7 Hz), 4.85 (s, 2H, CH2); "C NMR (CDClg) 5 162.0 (C-6), 141.7 (0-2), 139 
(C4), 124.8 (C-3), 119.8 (0-5), 64.6 (CHO- 



.9 
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OH OH 



N-MelJiyl-l'-d»)C/-r-C6-diloro-2-<2-|rfienvrt-l-^hynyl>9Hiiurin-9-v1^^ 
ribofuranuronamide (210 mg, 0.47 mmoO, C'4-iodo-2-pyrldvI)methylamme (219 mg, 0.93 mnwil), 

XQ and triethyiamrne (0.2 mL, 1.41 mmol) were dissolved ia absolute ethanol (3.0 mU). The solution 
was stiiTQd at 65oc tor 16 h in a sealed vessd. The solvent was removi^ under nitrogen and Ihe 
2',3''-£Hsopnipylidene derfvatlVe was purified by column ChromaitDgr^phy (2% MeOH In CH^CIz) 
gelding 230 mg . Ha (i N) (3.0 mL) ware added and the solution stirred at 70oc fat 45 mln a 
white pFBclpltBte appeared [mmedtately. After cooling, NaHCX)] was added until pH 7^ and a wli ibs 

15 solid predpflBted. The solid was fitteied and washed with water yielding 138 mg (48% yliM 
overall) of the title compound. *H NMR (DI4S0-<s^> $ 8.6d (s, IH, NH), 8.60 (s, 2H< NHGO, H^)), 
8.26 (d, IH, JS=5.0 Hz, H-6py), 7.87 (s, IH, H-3py), 7-78 (d, IH, J=5.0 H2, H-Spf), 7.62 (2H, % 
QHs), 7.47 (3H, m, CbHs), 6.02 (d, IH, J=7,5 Hz, H-lO, 4.82 (fas, 2H, CMx^), 4.63 (dd, IH, 
^=7.5, .4=4.6 Hz, Hr2'), 4JS (S, IH, H-4'), 4.18 (d, IH, J=4.1. Hzi H-S^, 2.78 (d, 3H, JS=4.S Hz, 

20 5'-/V-methyl). NMR (DMSO-4) 8 170.2 (CO), 1B9.6 C-2By), 15^.5 (C-6), 149.3(C-6py), 148.9 (C- 
4), X45^ (C-2), 142.4 (C-8), 132.2 (C-Ha), 131.7 (OS^), 130.8 Ooara-C), 130.1 {0-3„), 129.3 (C- 
Hb), 121.2 (*ischC), 90.0 (p-alkynyl), 88.0 CC-l"), 85.0 (C-40, 84.1 (a-allcynyl), 73.4 (C-SI, 72 S, 
(C-2^, 44.4 (CHs), 26.0 (5'-/Vinethyl). Anal. (CjsHsNAI) c, H, N. High-resoluOton MS calcdjbr 
(CzjHaNTOtNal} 634.0684, found 634.0676. 



25 



Mme!t:hvl-l'-^ieow-1^~r6K^lart>-2^-r2-phenvl-l-6awn ^ 
ribofiiranuronamtde! 
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To a soluHon of 500 mg (1.04 mmol) of N-methyf-l'-deo>7-i'-(SH:htoro-2Hbdo-9H-pui1n-9^1>. 
2',3'-o-i50propylidene-p-I>rlboftiranijronarnrcle In 10 mL of dry aoBtonBaile, and 4.5 mU 
triethylamine under an argon atmosphere was added 14.5 mg (0.0206 mmol) 
bte(tiPi|>henyipho5phrne)pa«adrum dfchloride and 1.0 mg (0.0034 mmoO of cuprous lodWe. To 
mbcbire was added phenylacelylene (0.17 mU 1.56 mmol), and the i^ctibn mbdajre w^s 
at room temperature to- i hour. The whrerlt was removed In vacuo, and the re^ve 
chromatographed on a smca gel column (2% MeOH hi CHaCb) to 454 mg (96%) of the 
CWnpound,>J NMR (COga) 8 8.29 (% iH, H-8), 7.73 C2H, m, CsHs), 7.47 (3H, m, CiHs), 7.13 , 
IH, m, 6.17 (d, IH. M3,5 Hz, H^IO, 5.35 (m, 2H, H-3', H-Z*), 4.82 (d, IH, JbL8 H-4'), 2. 
Cd. 3H, >;4.9 Hz, S'-A^methyl), 1.70, 1.44 (2 s, 2 3H, 2 CHa, feopropylldene). »C NMR (CDPi 
.169.3 (CO), 152.3, 1513, 146.6 (C-2), 145.6 (C-8), 133.0 (C-Ha), 132.1 (OS), 130.6 C=«/s- 
.129.1 (C-Hb), 121.2 (4t»S£>0, llS.S (Oq, (sopropylldene), 92.B (C-l"), 89.5 0-alkynyl), 
oalkynyl), 85.6 (0-4-), 83.7, 82.7 (C>3', C-Z), 27.7, 26.5, 25.6 (2 CHg, isopropyKdene, 5'- 
methyl). V^ss spedrum (ES+): n^e 454 (M*+i). 

ilboftitamironamlrfeit 



of 
of 
llhe 
stirred 
was 
title 

56 




Freshly Isoamyl nftribe (0.74 mL, 5.47 mmol) was added to a mixture of N'm&ti^i'-dQi»^i*^'2 

mmol), Ciil (339 mg, 1.78 mmol), CHJa (1.35 mL, 16.8 mmol). and (426 mg, 1,68 mmol) In 
THF (6.0 my at room temperature and under argon. The reacHon mbcture vvas refluxed for 
mln, cooled to ambient temperature, filtered to remove Insolublea, and then evaporated, 
product was purified by flash chronfiatogrsphy. Iodine was first eluled fmm the column with 
of CHjqfe and then the title tompound was ehited with 2% MeOH in CHaPg in 62% yfeU. *H 



Tie 
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CCDaO 6 &25 is, IH, 6.60 (ni, IH, NH), 6.19 (d^ IH, M2.B Hz, H-IO, 5.29 (m, 2H7 
3', 4.74 Cd, IH, ^2.1 »z, H-40r 2.75 (d, 3H, Jt4.9 Hz, B'-ZV-methyl), 1.63, 1.40 (2 S, 2 S H, 
Z Ob, isopiopyiidene}. ^ NMR (CDCb) 6 169.1 (GO), 152.1, 151.5, 145.2 (C-8), 132.7 (Cni), 
117.4 (02), 115.4 (Oq, tsopropyHdene), 92i (C-IO/ 86.5 (CMO, 83.6, B3.3 (C-3', C-20, Z7|.4, 
26.8, 25.6 (2 CHa, Isopropylidaie, ?*-/Vin^}i/l). 

riboftjfanuronarrnde; 




To a mixture of pre-dtled S''^-iVelJjyfi2^y-C>-is(^mpyMen&srba^ mg, 2.71 

mmol), Ft(Na (898 mg, 5.42 mmol, p^e^a^led in vacuo at 90 overnight over PjPs)/ A!- ^ 
dimeUiylaninne (0.34 ml^ 2.71 mmaX) in anhydreus aoetonftrile (20 mL), 1.5 mL (16.26 mmol) of 
phosphoryl ehlonde were added at mom temperature. The flask was placed In an dl bath 
heated to IDOOC and the soiutian was heated wiili sbmng at reflux for 10 minutes. ycHel lie 
materials were flash evaporated imunediatd/ At vaa/o: The resulting yellow foam was dissolved In 
15 mL of CHOs and Stirred vigorously with crushed loe far 15 minutss. The laycas were separsA ed 
and the aqueous phase was extracted with 5 x 5 ItnL of CHCb. Itke combined organic pha^e wbs 
kept ootd by addition oT aushed loe. It was washed with cold water, 5% of NaHOQs to pH'<'7, 
dried over Mgso^ and filtered, The pnxluct was purified by oslumn diromatography (3% MeOH 
in CHzPa) to ghre 840 mg (S4%) of the title bampound as a white crystalline producL NIIR 
(CDda) 8 7.87 (s, IH, H-B), 6.35 (m, IH, NH), 6.12 (d, IH, Jfel.2 Hz, H-IO, 5.70 (s, 2H, NI-z), 
5.66 (4d, IH, 6.2, J^iJO Hz, 5.29 (d, IH, J=l.l Hz, H-2^ 4.73 (d, IH, J=1.6 HZ, H-<a 
2.52 (d, 3H,.-^4.9 H«, S'-yirtnedTyO, 1.59, 139 (2 s, 2 3H, 2 CHa, Isopropylldane). «C NI4R 
(pOQai & 170.3 (C»), 151.9, 159.6 (C-2), 153.0, 152.1, 142.0 (C>8), 125.5 (C-5), 114.3 (Cq, 
Bopropylidene), &1.9 (C-lO, 88.5 (M*). 84.1, 84.2 (0-3', OTT), 27.1, 25.5 ( 2 oi^, 
Isopropyllctene}, 26.1 (5'-A^ethyI). 

5'-N-Mei*iv k2L3^-<>isoDroPVlldenecarbt»(amidoauanQslne; 
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2'^'-£Vfeopropylideneguanosln$^'-carboxylfc«fcl (1.6 g, 4.6 mmol) was coevaporated wJth W F 
(3 X 20 mL) and taksn up in DMF (20 mL) with EtjN (0.94 triL, S.9 mmol) under Pfc atmosphere. 
After the solution was cooled to 0 *C, the coupling reagent Isopropenyl chtorofomiata (1.0 g, 8.?D 
mraol) and melhylanrfine 2.0 M In THF (5.3 mL, 10.6 mmol) were added subsequently. The 
reaction mixhjre was stirred for 15 min at O'-C The mixtures were concentrated under reduce 
pressure;, redissolved in CHaClj. washed wnJi NaHCOa soluHon (10%) and water, dried on liflgso^ 
and concentrated. Ti» remaining oils were purified Ijy oolumn chromatography (eluent 
CHjCfc^eOH 9:1) and 693 mg (43%) of the titie compound were obtained. NMR (OSjOD) S 
7.87 (8, IH, H-8), 6.21 (s, IH, H-lO. 5.64 (dd, IH, 6.1 Hz, Jfe;,- 1.9 5.37 (d, IH, 

e.l Hz, H-30, 4.53 (B, IH, 2.47 (8, 3H, F-Mmeftyl), 1.56, 1.40 (2 s, 2 3H, 2 Oh, 
isoprop^idene). 




2',3'-OIsDpiopylidene-6-chiOrt>purtne-5'-methyluronamlda (72 mg, 0.2 mmol), N2, NZ^im^hyHi- 
(amlnonnettiryl)-7-lodo-l,3-ben20}(a2oI-2-«mine (64 mg, 0.2 mmol), and triethylamine (0.084 mL, 
20 0.6 mmol) were dissolved in absolute ethanol (1.0 mlj. The soiution was st3i*ed at 65oc for 16 
In a sealed vessel. The solvent was removed under nftrogen. HQ (i n) (i.o mL) was added and 
the solution stirred at 700C for 4S min. Afta- coding, NaHCPa was added until pH 7, and a while 
solid predirttatBd. The solid was filtned and washed with water yielding 60 mg (50% yield 
owerall) of the title compound. M.p. 1$6-19S SQ' *H NMR (DiviSO-cft) 8 8.92 (b$, IH, NHC»), 8.63 
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(a, IH, NH), 8.4$ IH, H-8), «.33 (e^ tH, 7.32 (s, IH, Hi«„i,aa»r5), 7.20 {a, IH, Hi,-43, K ^ 
IH, ^'^7.6 H?, H-IO, 5.77 (d, IM, >« 2.5 H?, OH-30, 5.58 (d, IH, J= 5.1 H?, OH-aO, 4.70 (s, 
2H, <3HaN-)/ 4.60 (bs, IH, H'2'), 4.32 (s, IH, H-40, 4.15 (bs, IH, H-y), 3,11 (s, 6H, (CH3)aN), 
2.72 (d, 3H, Jfe4.5 Hz , 5'-yVlT\ethyl). ^ NMR (DMSO-afe) 5 16S.5 (C-S*). 16D.6 (q,-2), 153.0 (C 
5 6), 151.2 (C-23, 147.8 CC-4), 146.1 CCB-7a), 141.6 (Ch-Ba), 139.4 (C^), 136,7 CC»-5), 125.8 (0,-' J) 
118.7 CC-5), 113,0 CQ,-4), 86.4 (O-l'), S3.3 (C-40, 71.7, 70.7 (C-3V 02*), 69.7 (0,-7), 47.2 (CHj 
35.S ((CHjijN), 24.0 {5'-Mmethyl). Anal. (C^HaNeOsI) C, H, N. 

Svnthesr« of fi2. Ag<ito&tfY|/|..5..(a!llirtnmfethvlV7-tnrin-l J{-lv»n7nvay o|-2namlne 

10 

TTiB fle, «2klimrthyh5<BmInomelhyl)-7-ted«^l^aft?aCT!D^ used in the above synthesis 

was made by the following praoedute. 

3-Bromo-4-htfdimcv^nitr obari2oriffirile! 

15. 



30 




To a mixture of 5 g (30i5 mmol) of 4-hydroKy-3-nitltiben2anitrile In H2SO4 solution (50 mL gf 
concentrated H2SQ4 + so mLof HjO) at 25 °C, 7,9 g (47.3 irnnof) of potes^um biomate were 

20 added In amaD portions coollr^ the flask vyflth an iDe-bath and maintaining the tBmperaCure 
between 25 and 35 oc After tine addHAhi w^ completed, the reac^ 
tonperature for 22 h and th^ filtered. The pale yellow solid was washed with watar and dried 
gfva 4.2 9 (S7%) of the tftle oimpound. M.p.: 162-164 «>Q *H NMR (OJsOD) 6 8.54 (d, IH, ^2. 
H?, H^), 832 (d, IH, J=2.0 Hz, H-2); mR (DMSO-ca 5 153.9 <C-4), 140.8 (C-Z), 138.2 (0 

25 5), 130.1 (06), 117.0 (CN), 115.9 (&3), 101.6 (0-1). 

2-anMnQ-4..faminnm6thvlV6-bn> moDlienQl: 



Br 



A solutfan of 3-fc>romo-4-hydroKy-5-n!iiiobaitzonrtrtle (1.0 4.11 mmol) in 20,0 mL of dry THF w is 
added dmpwisa to a solution of BH3/THF 1.0 M in THF (12.3 mL) at Qoc under rJj, The reaction 
mixture was s&nad at room temperaturs far 24 hours. Excess borane was decomposed by the 
cautious drapwise addioon of 1 N Hd at Qoc, It was eSracbed with BOAc, washed with NaHCoj, 
35 NaQ saturated sohiBon and dded (NazSQ* anh.) to give a crude. After purificatkin by column 



lo 
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Chromatography (OHaaa/MeOH 8i2+ 1% NH4OH), 170 mg (19%) of 2"amiiit>4-(aminoin6lhyI)-4- 
bromophenol were obtained. *H FffllR (DMSO-ofe) S 6.67 {s, IH, H-5); 6.53 Cs, IH, H-3); 3.52 (s, 
2H, CHj). MMR (DMSO-afe) 0 139.7, 139.4 (C-1, C-4), 136.0 (C-2), 118.5 (C-5), 113.0 (C-3), 
111.5 (06), ^.9 (CH2). 

S 

Br 



>rr' 



OH 



10 To a solution of 2'«iTnno-4Karnnamethyr)-6-broniophenol 0560 mg, 2.59 mmol) In 15 mL of DM 
trTethylamlne (0.37 mU 2.63 mraoi) and dt-A»¥=buiyidiearbon«it» (0.59 ml, 2.59 mmol) were 
acMed. The mbdure was sQmed at mom temperature for 1 tour and 15 minutes, fhs solvent w? 5 
evaporated and the re^due was si^sended in EtOAc and fitca-ed. lh& soimai was «b(bra(Aed wi th 
0.5 M NaH2P04 (Sx) and dried. The pmduct was purified by column dimmatography (2% MeOH 

15 in CHjCli) yielding 304 mg (37%) of terfrbutyl/»K3-am[no-5-bromo-4-hydra>vben2yI)ra 

*H NMR (COOs) 5 6.76 (d, IH, Jfel.8 Hz, H-6); 6.57 (d, IH, JE=1.2 Hz, H-2)> 4.13 (d, 2H, J=5.8 
Hz, CHa); 1.49 (s, 9H, (CH3,}3C); »C NMR (COas) 6 156.5 (CO), 140.1 (C-4), 136.9 (C-1), 133.0 
(C-3), 120.3 (C-5), 114.3 (C-2), lia? (OS), 79.8 ((CaHB)£), 44.2 (CHi), 28,8 ((Qia)3C). 

20 7bf-iaMty|/V^I7^jromo-2-rd[methylamlno)>.lr34ianzoiica2 rf carbamate ; 

Br 



A mBdura of £art-butyI/V<3-amino-5-faromo-4-hydraxybenzyI)cartiamate (300 mg, 0.95 mmol) aiid 
didilonomethylenedimethylammontum chloride (phosgene Imlnlum chloride, 240 mg, 1.48 mmoU 
In 10 mL of dry CH2CI2 was pefluxed far 6 h. After cooling the solution was extracted with EtQAq 

25 washed wfth NaHCO* brine and difed (MgSOt). After purffkatfon by column chromatography (1^6 
MeOH in CHzOO 192 mg (55%) of fe*ljutylflKP*romo-2-(dtmelhylamlno>l,3-benz0K^^ 
yOmethyl} carbamate were obtained. »H NMft (CpOb) 6 7.14 (5, IH, H-6); 7.04 (s, IH, H-4); S.lk 
(bs, IH, NH); 4.31 (d, 2H, .7=5.6 Hz, CHj); 3.23, 3.22 (s, 6H, NCHg 2x); 1.48 (s, 9H, (CH3)aQ; ^ 
HMR (CDCb) S 163.3 (C-2), 156.2 (CO), 146.6 (C-7a), 145,1 (C-3a), 137.0 (C-5), 122.8 (C-6), 

30 114.3 (C-4}, 100.6 (C^7), 79.9 ((CHa)£)/ 44.7 (CH2), 38.1 (NCH3 x2), 28.8 ((ai»)sC), 

raffrbuWlAt^r2-(dirnetfiylam8no>-7-lodn-lr3-berizQxmQl -5^l1m 



r 
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A mbsture of £6rt-butylAK[7"bH>mo-2-{d!n(iethvlamlridH/3-ber«^ carbamate 
(192 mg, 052 xnmol), KI (13 g, 7.8 mmol), om (4S5 mg, 2.6 mmol) in 1.6 mL of HMPA was 
rtlrred overnight (16 h) at 1350C. After cooling, the mixture was eactiracted with ^Ac, washed 
widi Naii^Qj 0.5 M solution, and brine (}3). After purification by column dironial:^raphy 
CbeKane/EtOAc 6:4), 120 mg (55%) of ftrt-butyI/HP<dlmethylamino)-7^odo-l,3~ben2ii«a2oir 
y|]inetM}carbaina1s were obtained. NIVIR {CDOa) & 7.32 {s, IH, iH-6); 72.7 (s, IH, HA); hJOA 
(bs, IH, NH); 4.40 (d, 2H, J=SA Hz, CHa); 3.32 (s, 6H, NCHj 2)c); 1.57 (s, 9H, (pHM) °C NMB 
(CDOa) fi 162.7 (&2), 156i (C30), 150.4 (C-7a), 143.8 (C-Sa), 137.4 128.4 (&6), 115.3 (f 
4), 80.0 C(CH3)3Q, 70.5 (C-7), 44.6 (CHj), 38.1 (NCHs XZ>, 28J8 ((Qia)^. 



IS 



20 



To a solution of 2&^butYliV-C[z<dimemyl^ 

(120 mg, Q.29 mmol) in 4 ml of CHzCb vras added stowly 0.5 mL of trifluoioaGetic acid and it i 
sQmed at room temperature for 30 min. The of TFA was remqved under vacuum. The 
pnoduct was purified by c»Iumn chmmatogr&phy (Chzda/I^eOH 9:1) yielding S4 mg (70%) of i 
A2Hjlmethyl-SKaniInomethyl)-7**lodo-l,3-bena^ as a white solid, r4MR (CD30D)|i 

7,^ (d, IH, J£=1.5 H2, H-6); 7,30 (d, IH, Hz, H-4); 4.12 (s, 2H. CH2); 3,23, (s, 6H, 
CHaxa); ^^C NMR (CDaOD) 6 164.5 CC-2), 152.7 (&7a), 144.6 (C-3a), 132.9 CC-5), 131.6 (C-5), 
117-3 (C-4), 72.0 CC-7), 44.2 (CH^r 38.3 (CHg)- 



25 



A/^-r(2-i:WmemvlaminQ-1.34ie^ 
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"oh off 



2',3'-^Hsoptop/lWerta■«^AI^»6JtariIte-5'-methylurgJlamW^ (100 mg, 0.28 mmol), N2, NZ-dlmeth^ 
S<aminorii^hyI>l,34iBnaQxazor-2-amtrie (80.3 mg, 0.<K mmol), and triethylamCne (0.H7 niL, 
0.84 rmnd) were dissolved Tn absolute eHhanel (L5 mL). The soluHcm vms stirrcd st $SK for 1« 
In a sealed vessel. The solvent was removed under nitragen. Tha 2',3'-^HsopnopyHdene deifvaG tre 
was purified by column dwomatography (3% MeOH in CH^a^}. HQ (t N) (1.2 mL) was added aid 
tJie solution stirred at 7QPC for 45 min. After cooling, NaHOJa was added until pH 7, and tie 
solution was left owamight ciystaiitelng. The white solid was filtEred and washed with waier 
yfelding ^ mg (52%) of tiie title compound. M.p.: 239-2410C; *H NMR pMSO-ofe) 5 8.94 (Jos, IH, 
NHCO), 8.57 (e, IH, KH), 8.44 (s, IH, HS), 3.33 (S, IH, H-2), 7.29 (d, IH, 8.2 Hz, Hb4„»«aa- 
73, 7,24 (8, IH, Hb-4), 6.d9 (d, IH, ^ 62- Hz, Hb-6), 5.98 (d, IH, Ji';j'=73 Hz, H-IO/ 5,75 (s, 2H, 
OH-2',30, '«.73 (s, 2H, -CH2N-), 4.fil (dd, IH, Jirj.-«'7JB Hz, *^=4,6 Hz, M-2'), 4.33 (s, IH, H-f ), 
4.1s (d, IH, .^^.6 3.1 (a, 6H, C<»W), £73 (d, 3M, Jfe3.9 Hz , S'-flrtnethyl); 

NMR (DMS0-<4) 5 168.4 (C-SO, 161.4 (0,-2), 153.0 (C-4), 151.0 (C-2), 146.7 (C-6>, 146.1 (q>-7i), 
142.0 (Q,-3a), 139.2 (C-8). 134.2 (0.-5), 118.5 (M), 117.6 (Cb-6), ll2.9 (Ch-4), 106.7 (Q,-:'), 
86.3 (C-10, 83.2 (0-4*), 71.6, 70.5 [C-ST, C-20, 41.5 (CHj), 35.7 {(CH^m, 23.9 (5'-/V-me*v I). 



HIgh-resolutlon MS calod for (C" H« Na pjNa) 491.1767, found 49l.l74d. AnaL (C^H^NaOa) Q 
N. 



li>h5<Bmlnf>rne^hvtV1.3-bfinzta<aml-2.amrn« 



To a miKtura of Z-ffmieth^tm»K)-l^-benzaxsmle^^srijo^^ (1.5 g, 8.0 mmol) in 150 mL of 
dry ethef, 640 mg (t$.0 mmoD of UAlHi were slowly added. "Tha mbdiure was stirred at nx m 
bemperature tor 1,5 h and the s(cess of reagent was decomptsaed t»y car^l addition of t le 
minimum amount of water and filtered. "ITiq solids W6H$ washed with hot lEO^Ac (3x100 mL) givi ig 
a residue after evaporation. The purification by oolumn chromatography yield 622 mg (41%) of 
the tiHe compound as a whits solid. Rf (CHzqz/MeOH 9:1 + 0.25% NHj) 0,2; M NMR CCD3OD] 6 
7i3 (S, IH, H-4), 7.15 (d, IH, JfaB.1 Hz, H-7), 6.89 (d, IH, J=8.1 Hz, H-6), 3.83 (9, 2H, CH5), 



H, 
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3J.4 (5, 6H, CH^y, ^ NMR (CDaOD) 5 163.7 CC-2}, X4B,4 C(>7a), 144.2 CC-Ba), 139.8 ((SI), 
119.6 (C-6), 114.9 (04), 108.7 (0-7), 47.1 (GHz)/ 38.0 (CHa); mass spettrum (ES+): m/e I94.O 
(M*+l). 

5 a-fblmgtfivfaniiiMVl.54ien2tBazat&.5q 



in 



A mMure of S-Amlno-^ydmxyb&is^onitrff^ (2 14,9 mmol) 

10 dlchloramelhylenedimethylammoniam chlorida (p)iQsgene iminiwm chloride, 2.42 g, 14.9 mmol) 

50 mL of dry CHjCli was refluxBd for 6 h. After csoollng the solution was ecxtracbad with EtOi^, 

washed with NaHCOj, brine and dried (MgSOjj). The resfdue was crystalliz]6d in M^H yield! 

2.51 g (90%) of the tttte compound as a white ^lid, M.p-: 198-200 OQ *H NMR (CD3OD) 6 7. 

(d, IH, Jb2.8 Hz, 7.36-7.32 (m, 2Hr H-S, H-7), 3.28 (s, 6H^ CH3X2); NMR CCD3OK 
IS 164.4 (02), 152.2 (0-7a), 145.0 (C-3a), 125.4 C&6), 120.0 (CN), 109-8 (C-A O 

CC-S>,38.2CCH3). 



ng 

31 



3-Amlho-^hYdr»iyi)m™nifrne; 



To a mixture or 5 g (30.5 mmol) of 4-hydnDXV-3-nitrobenzonft:ril6, 18.1 g of powder tin metal 
(152.5 mmol^ 325 mesh)^ and 45 mLof ethanol was added witti stirring a solution of IQ mL of 
a?noentrated HCI In 30 mL of H2iO- The suspension was heated at reflux for 45 min and the 

25 resulting hot solution was poured Intz) 100 mL of H^. Saturated aqueous NaHCOa satutxon was 
slowly added to bring tM pH to ca. 7. Tha suspension was flitened/ and the re^due was washed 
with ^4G0H gMng the tiUe compound (3.1S 9, 77%) as a white powder, Rf (ChtOsi/MeOH 9cl) 
0.47^ NMR. (COsOD) 6 (d, IH, Jfel.3 Hz, H-2), 6,92 (d, IH, J=8.l Hz, 6.75 (d, IH, 
J=8-l Hz, H-5); ^ NMR (CtWDD) 5 151.1 (C-4), 13B.6 {C-3>, 124.7 (0-6), 121,5 (CN), 119.1 (C 

30 2)/ 115.9 (C-S), 103.6 (C-l). 



Example 8 



jt^>Tf2^dimethvlaTnino>7-IodD-lJ3 -ben2aMa2Di-5-v^ 
35 yn0t»Vlyrpfiqyy^>de; 



31. JUL 2003 16: 18 HARRISON GODDARD FOO NO. 779 P. 59 



55 



25 




rmahJi/WHtranamffk (170 mg, 0.37 rnmoO, Nl. /ia-dlmethyl"5-<amlnomethyl>-7''lo<to-l 
5 benznocazol-Ziamlne (120 mg, 0.38 mmol), and titethyfemnlne (0.16 ml^ 1.11 mmol) wwre 
dteblved fn absoiiita eilhahol (2.5 mL). Tha solutlbn was stirred at 65oc for 16 h in a sealed 
ve$sei. Tfie splvertt vvcis remcMad under nititigen and the 2',3'-Ol9opropyiidene derivative vas 
purSi^ by column chromatography (2% MeOH in CHadO yielding 170 mg. Hd (1 N) (3.0 niL) 
wend add^ and the solution sHired at TOOC for 45 min. A white piedi^ts appealed 

10 immediately. After cooKrjg, NaHCOs was added until pH 7, and a white solid precipitated. "The 
solid was filtered and washed with water yielding so mg (35% yield ovstalt) of tiie t|tie 
compound. Hi NMR (DMSO-4) 5 8.74 (s, IH, NH), 8.61 (s, IH, NHCX)), 8J55 (s, IH, H-B), 7, 
C2H, m, CsHs), 7.47 (3H, QHs), 737 (s, IH, HbeBB«»r6), 7,22 (S, IH, Hb-4), 6.00 (d, IH, Je=|.S 
Hz, H-IO, 5.79 Cd/ IH/ 4.3 Hz^ 0H-3T, 5.61 (d, IH, 6.3 H?, OH-ZO/ 4.72 (d, 2H, J= 4.5 

15 CHrN)r 4.63 (m, IH, H-2'), 434 (s, IH, H-4'), 4.18 (m, IH, H-30, 3.11 (s, 6H, CCHa)2N), 2.78 

3H, .^.5 Hz , S'-yi^mefhvD. ^'C NMR {DMS04) 6 168.9 (CO). 161.0 (0,-2), IS3L2 («), 1481.3, 
147.5, 144.3 (C-2), 142.0 (QrSa), 141.0 (C-8), 136.7 (CferB), 131.0 (C-Ha), l2fi.8 {par»C^r 12JM 
(C-Hb), 126.5 (Qr6), 120.0 (*ts«K3, 118,8 (C-5), 113.5 (0,-4), 88,9 (p-alkynyl), 86.8 (C-IO, S:i3 
(MO, 82.7 (a-alkynyl>, 72.1 CC-3'), 72.1 (G-2'), 70.2 (Cb-7), 41.6 (CHj), 36.4, 363 (CCHi)^^), 

20 24.8 C5'-/V^nethyl). Anal. (QsHztNsOsI) Z, H, N. Htgh^1esolutfon MS caicd for (QbH27NbDb4i) 
Ta^SyM, found 717.1060, 



i>^methvi-rKiBOicv^l'^rfi-dilbrD-2-f2-nheiwl-l-etfi^ 



rIboftifamironamldB: 

The above oompound was pr^ared as described in exannple 5. 
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TO a fiolulJon of 7isrt^Ao^jflW-fl2-^rftoie^ 

(120 mg, 0^9 mmoD In 4 ml of CH2ql2 was wWeti slowly 0.5 mL of trffluoroaoeMc actd and ft w 
5 stared at room temperature fbr 30 min. The excess of TFA was r«noved under vacuum. Ihe 
product was purified by column chromatc^raphy (CHjaz/MeOH 9:1) yielding 64 mg (70%) of ihe 
title compound as a white solid. NMR (CDsOD) & 7.46 (d, IH, MIS Hz, H-6); 730 (d, ^Hy 
J=1.5 Hz, H-4); 4.1^ (fi, 2H, CHa); 3.23, 3.24 (S, 6H, OislcZ); NMR (CX>30D) S 154.5 (O 
152.7 C079), 144.6 (&3a), 132.9 (C-5), 131.6 (C-6), 117.3 (C-4), 72.0 (G-7), 44A (W, 31 
10 (CHj). . 

15 

•A mixture of teritbulyl;»K[7-b««"w^<<^'"^S^ artairtoe 
7ferft*(/0^ISV437"*ncinK^^ Cdftiantals (192 mg, 0.52 

mmol), Kl (IJ q, 7 A mmol). Off (495 mg, 2j6 mmol) m L6 mL of HNPA was stirred ovemijht 
(16 h) at 135««. Affcsr coaling, the mixture was eKtradjed with BtOAc, washed writh NazSjPj 0.!> 
20 solution, a»»d brine (j<3)i Affier purffiGaiton by column chrpmatogiaphy (hexane/EKWte 6:4), ).20 
mg (5S%) of the title compound were obtefned. NMR (CDda) 5 7.32 (s, IH, H-6); 7.27 (s, 
H-4>; 5.02 (bs, IH, NH)} 4.40 (d, 2H, J^A Hz, CHj); 3.32 (s, 6H, m<2 2x); 1.57 (s, 
(CH3)3C); NMR (CDOa) 8 162.7 (C-2), 156-2 (CO), 150.4 (C-7a), 143.8 (0-3a), 137.4 (C|5), 
128.4 (C-6), 115.3 (0-4), 80.0 ((CHj)}©, 70.5 (G-7), 44.6 (CHz), 38.1 (NCH3 X2), 28.8 i{QS£i^\ 



LH, 



7a!f»huttfi^p-bmmo-2-fd nngttwlaininpM ^j^sn?riva7nl-*H/nmptitvr>-CMtMrriate; 

Br 



30 A n^bdure of Tert^xa^^HS-^nwrn-^ mg, 0.95 mmol) and 

dlditoremelhylenecimethylamrnonajrn chloride (phosgene Iminlum chloride, 240 mg^ 1.48 mnol) 
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in 10 mL of dry CHjOa was refluxed for S h. After cooling the solution was eftracbBd wJth BOkc, 
wrashed wfth NaHOOs, brine and dried (I«IgS04). After purffication by column diromatxjgraphvr (3]% 
MeOH in CHaQz) X92 mg (55%) of ttia tttle oompound were obtained. "^H NMR (CDCI3) 6 7.14 
IH, H-6); 7.04 (Sy IH, H^); 5.11 (bs, IH, NH); 4,31 (d, 2H, 7=5.6 Hz, CH2); 3.23, 3.22 (s, dH, 
5 ■ NQfa 2X)J 1.48 (S, 9H, (WaQi NMR (CDCb) d 163.3 (C-2), 156.2 (00), 146.6 (0-7a), 14!;.l 
(C-3a), 137.0 (OS), 122.8 (C-6), 114.3 (C-4X lOO.S (C-7), 79.9 <(CHa)^, 44.7 (CHO, 38 J. (NcjH, 
X2),28.8C(£!i^C). 



10 



7&rt^Mlty|y\tfa^m!nQ-5-bromo-4-hvdrawben^ 

Br 



OH 



To a solutton of 2Samto;-4^flm//7flraett>V>^ mg, 2J39 mmol) in 15 mL of DTIF, 

Wethylamine (0.37 mL, 2.63 mmol) and di-fert-butykficarbonate (0^9 mL, 2.59 mmpO wire 

IS added. The ni&<ture was Btiired at room ijemperature for 1 hour and IS minuGas. The solvent w as 
evaporated and the residue was suspended in EtOAc and filtered. The solution was extracted wltti 
0.5 l«l NaHaPO^ (3x) and dried. The produd: was purified by column chromatography (2% i^leOH 
Ift Qi^piz} yielding 304 mg (37%) of oia tftle compound. ^ NMR (CDag) 6 S.76 (d, IH, ^X.B 14^ 
H-6); e.57 (d, IH, Hz, H-2); 4.13 (d, ZH, J=S.8 Hz, CHj)^ 1.49 (s, 9H,.(CH3)3C); wjlR 

20 dCDO^ & 136.5 iCO), 140.1 (C-4), 136.9 (C-1), 133.0 (C-3), 120.3 (C-B), 114.3 (0-2), 110.7 
5), 79.8 ((CHs)20, 44.2 (CHj)/ 28^ ((013)30. 

2^mino^amfi«>ir.eihvlV6-brDrTioDhehnl: 




25 

A solution of S~B^mo-H9VSrC»(y^-n(lm^^ (1.0 g, 4.11 nnmoD In 20.0 mL of dry THF vlras 
added dropwige to a solution of BHaAHF 1.0 M in TMF (12.3 mL) at ooc under Ns. "me react on 
mr>duna was stirred at room i£m|3erature for 24 hours. Bco^ borane was decomposed by - he 
30 caulious dropwFse additiqn of 1 N HQ at 0°G It was ejctracfied with EtOAc, washed with NaHO Da, 
Naa saturaijed solution and dried (Na^4 anh.) to give a crude. After puriflratfon by caluinn 
chromatography (CHzCyweOH 8:2+ 1% NH,OH), 170 mg (19%) of the tiOe compound wisiq 
obtained. 'H NMR (DMSOcB « 6.67 (s, IH, H-5)j 6.53 (s, IH, H-3); 3.S2 (s, 2H, CHj). NMR 
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(DMSO-ti) 8 139.7, 139.4 (C-1, 04), 135.0 (0-2), 118.5 CC-5), 113.0 (0-3), m.5 (G«),^ 
(CHa). 

5 




to 
.0 

1(0 



To a mixture of 5 fl (30.5 mmol) of 4-hytiraxy-3-nltrobenzonttrile In H:^04 soIuHon (50 mLl of 
concentrated HjSO, + 50 mL of HjO) at 25 °C, 7.9 g (47.3 mmol) of potassium bromate wjre 
10 added in small portions cooling the flask w«ji an Ice-bath and maintaining the twnperatJra 
between 25 and 35 °c After ttie additfan was completed, the reaction was sHrred at rojm 
temperature for 22 h and than fllbared. The pale yellow solEd was washed with water and driac 
give 4Ji g (57%) of the tiTJa COm|»und. IVI.p.: 16Z-164 OQ Hi NMR (CDaOO) 8 8,54 (d, IH, > t 
Hz, H-6), B.i2 (d, IH, >2.0 *'C NMR (DMSO-<« 6 153.9 (O-t), 140.8 (C-2), 138.2 

15 5), 130.1(0^), 1174) (CN), 115.9' (6-3), 101.6 (C-l). 

Pharmaariogkal. data 
Binding ta A,. A. and A» reoepfaors 

The cx>mpounds of Bcamples 1 to 8 were evduated for their pharmaoological eSkA 



20 



These compounds were firstly evaluated for binding to human Aa reoephors expressed In C*tln|ese 
Hamster Ovary ceDs (CHO oaHs). C^-AB-MECA {03nM) Mndit^ to mennbrane prei»tadons 
25 eKaniined using 60 min Incubation at room temperature. The dlsplaoement of tMndlng tV 
adenosfne analogues was determined, non-spedfk: Wnding Ijeing measured from 
dUsplaoement by JB-MECA (lO'^M). 



'vas 



the 



compounds are Identimd In the fbJIowrng Tables by their Bample number. Values for Aj recettnr 
30 binding are the iCo, values (nM) for displacement of [^jaTfcB-MBCA binding, the oonoetrtraaor 
50% inhibition. These are compared with IB-MECA v»hich has an approximate Kio valu(! 
OJlnM^ Thus, it can be seen <rom table 1 that oompouncfe 2-4 are approxImabBly equlpotant ) vith 
IB-MKA and tJet compound 6 is approximate^ two orders of magnitude more potent 



35 The seleeovny of compounds 2 and 6 for As receptors has been evaluated by debenmining t leir 
funcUonal activit/ at Ai and Az receptors in prelintinary experiments. 
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For compound 2, Ai receptor fundjonal adJvfty was determined from the negative Enofcrojfc 

response of gulnoa-plg isolated paced left atna S6ft up in tfssue baths containing Krel^s- 

bicarbonate soluUon gassed wRh 5% COj in o^cyg^ at 37°C. i^use-related InMbttlon of at iai 
developed tension Cn^gdtlva inotrapy) was observed oommendng at 300nM. The IQso vajue 
5 (conoantraHon for 50% inhibition of contradfons) was 7500nM. 

Compound A2 rec^apfxkr functional actMly was detenrtlned from the relaxation response of 
guTnea'^p[g isolated tracheal spirals set up In Os^ue baths contBining Krebs^btcarbonate solut on 
gassed with 5% CO2 in oxygen at 37°C. The M^w w^s pre-contracted wEth carbachol (lOOnl^) 
10 and when the tension had reached a plateau, increasing concentrations of compound 9 w(ire 
Introduoed cumulatively. There wera dose-related relaxations indicative of receptor ad3> it/ 
csommendng at IpM. The ICsa (ooncentraUon for 50% inhibition of the carbadtol-induied 
contraction} was 20,000nM. IT^ese values compare with ICso values for the non-seledive Aif/^ 
receptor agontet of lOOnM In the atria and SQOnM In the trachea. 



15 



Thus, the selsctn/ity of compound 2 for A3 receptors (radioligand binding) against Ai receplprs 
(negabVe Inotropy) is 16,600 and against Aa receptpr$ (tracheal relseation) is ^fiOO. 

The lesuibs obtained are set out In Table 1, with the IC^q for IB-MECA Included for comparison. 



20 
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Com 
poun 
d 






A3 receptor 
ladlbRgand 

ICso/nM 


A^t receptor 
Isolated Trachea 


Isolatisi 


gpixir 
d atria 




1 




H 


2.2 








2 






H 


0.45 


20,000 


7, 


;oo 


3 




H 


6.0 

-1* 








4 




H 


0.4. 








5 






31-45 








o 




H 


0.0016 








/ 




H 


450 








8 








Aft 








IB- 

MEC 

A 






H 


0.31 
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The lowest iCso value for feceptor binding eodiibfted by the bsst compounds was fowd to 
th^ of compound 6. 



65 



be 



J^bte 2 below shows dteplacement df C^-ab-MECA (Q.3nM) from human Aa reoBpb)re 
5 transacted Into Chinese Hamster Ovary (CHO) cells by IB-MEGA and compound 6. 





% Displacement 


ConoentraUon (Log M) 


IB-MECA 


Gompounde 


-5 


99 




-7 


97 


94 


-a 


73 


79 


-10 


31 


73 


-11 




68 


-tl 




47 



Tbial binding In the presence of each ooncsntration of IB-MECA or compound 6 ifi expres^d 
10 percentage OF the total bfndlngtnthdr«i()denca. 



as a 



Table 3 shows the ad:h/ay of compound 6 at Aa reoeptora of gufnea-plg atria compared with 
standard non-selecBva agonist, NECA (N-ethylcarboxamldoadenosina). 
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IC25C(iM} 


NECA 
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Activity 1$ exptessed as the negative Inotropic action (reduction In the tension dev$l6 jjmeni : 
paced isolated atria) obtained in cumulative concentratfon-nesponse curves. At the maxmr 
gonoentraKon oF compound 6^ a maximum efPactive concentration of NECA w^^ &dd(ad and 
responses to compound 6 were expressed es a percentage of this maximum response. The 
and IC25 ooncentratiorffi (concentrBtlons tor 50 and 25% of the marimum response to 
were then calculated. After washout of the tissues, a full oonoferttration-response curve for 
was obtained and the IC25 and ICSO \raluea tor NECA calculaled. TTite data Is dbpla/ed sraphlcjaBy 
in Hgure 6. 



Table 4 shows the activity of csompound 6 at Aa receptors of gulnea-pfg trgch^ compared 
the standard non-selective agonist^ NECA (N-ethylcarboxamldoadenoslne). 
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Compound 


IC25 0iK> 


NECA 


0.94 


Examples 


9.07 



10 



15 



2S 



30 



35 



of 



The actMty is expressed as the relaxation of the trachea prtontr^d£d with carbachol ClQOn|M) 
dbtaiiied fn cumulative concsentratlon-response oirves. At the maximum concentration 
oompound 6, a maximuin effective csnoentration of MECA was added and the responses 
CDmpound S were expressed as a percentage of this maTdmum response. The IC25 tortdant^atjoii 
(concentration for 25% of the maximum response t» NECA) was then calculated. After wasihout of 
the tissues and contraction again wmi cari3achol, a full concentratiort-response curve for NECA 



was obtained and the IC25 value for NECA caloridt^id, Thi$ d^te represented graphically 



Compound 6 has plcomolar potency for binding to the human As receptor. Based on functioial 
tests in atrial and tracheal tissuesj the selecUvrty over Ai and fi^ reoaptors is 6.25x10^ ^nd 
5.6x10^ respeccively. . . 

Further teste were carrted oid on compound 6 ts evaluate its usefulness as a therapei^c 
Gompound. 



20 Efflcacv of compound 6 in pmtedInQ against Tnvocardtal mnbactflfe dySfmncHort of isolated atria 



The following experiment was carn^ out to evaluate the efficacy of compound 6 in proteding 
against myocardial conlraciile dysfunction Cstunhing)after simulated ischaemia of isolated atrfa. 
Guinea-pig Isolated left atria were set up In tissue baths containing Kxebs-bicarbonate soluiion 
gas^ with 5% CO2 In oxygen at 37^C and electrically paoed at 2Hz with pulses of thresliold 
voltege +50% and Sms pulse width. Developed tension was recorded. After equiDbrlumy they 
were exposed to 30 min of simulated Isdhaemia by gasdng with 5% COz In nitmgen and removing 
tihe gluoDse substrate which was repteced with choline chloride (7niM} to maintain isotonic ity. 
Padng was continued throughout. After 30 min, the tissues were rec»ygenated and gluoose uas 
returned. Contractions were virtually abolished during IschaenriSa but on reoxygenation contractile 
function was partially restored and reached 38.0±2% of the pre-!schaam1c developed tension ater 
lOmin of reoxygenation. This partaal recovery was the irrfex of myocardial stunning. The lest 
compound (cQinpaund 6 (5x10*^)) or the refference Aa receptor Uganda IB-MKA CSxiO'^^M) was 
introduced at peoxygenaddn. TTiIs timing was to simulate admlnlsbation at the time of neperflif on 
rnduoed by thrombolyic therapy following myocardial InRarcQon. 
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Table 5 below shows a comparison of the effleds of IB-MECA and cximpound 6 on ataial contractlite 
ftjndion after 30 mln i^mulated bchaemia. This data Is also represented grapwcaliy in Rgure 8. 

•rabies 



Bcp- 


Compound 5 (5 xKT^M) 
Maximum developed 
oontractfle tension (%) 


OOltfTROL 
^ulated iSchaemic 
control 


IB-MECA (3 xlO^M) 
Ma>dmum developed 
contracUle tension (%) 


Pro- 
tschaeml 

€ 




Pr&- 


isdiaenjR: 


Pre- 


Past-isdfasTjic 




n An 

(100%) 


(66.7%)* 


100% 


41.7% 


100% 


87J5% 


2 


0.6g 
(lQ09fa) 


0.72 g (120%) 


100% 


40% 


100% 


83J% 


a 


0.6g 
(100%) 


0.42 g 
(65.<4%) 


100% 


40% 


100% 


45.5% 
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100% 


41.7% 


100% 


60% 
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100% 


30% 


100% 


60% 
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100% 


41.7% 


100% 


63% 


7 






100% 


30.8% 






8 






100% 


37.8% 






Mean 


100% 


84J)% 


.100% 


38.% 


100% 


66.5% 


SEM 


0 


18.0% 


0% 


1.7% 


0% 


6.5% 


* < an average of 0.S6 and 0-5«4fl 



As can be seen from the above tabla, when I&-MECA at a conc^ntrati'cn of 3xiar''M ^ras 
Introduced at regaaslng^ the oontractil© tension reiswened to 66.5+5.5% of Its pra-techaaTiic 
value. TOs value b flgnmcanUy greater than In *e oontrel tissues and Indrcates a reversal of |the 
myocardial stunnli^. A concentration of 5x10"^ of compound 6 vvas selected for 
experiment? based on Rs potency In the radloltgand binding esKperfments. When this Goncentration 
was tntroducfed at the onset of regasslng, the rBcovery of developed tension was to 84.Cfcfcl8. 3% 
(n!=3). Thus at a oongantrttion 60 times less than that of IB-MECA, compound 6 produce i a 
greater degree of reoovepy of contractile tension following simulated Ischaamla. 

gfficacy of cpmpound g m pirrtectrna against myo t ardlaf mntrac^le dysfuncdon of QferfUsftd he; rts 
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The following experrment was carnal out to evaluate tiie efffcacy of compound 6 in prots^cBra 
against myocaixfial cprKracUle dysfUnctfon (stunning) after ncHlow global techa<&mra of guinea-] )lg 
perfused hearts. 

S Gmn&k pig hearts were perfused by the Langendorff method- Tha cut aortic stamp was perfu^jed 
rcterogradely with Krebs solution gassed with s% cOiln oxygen at 37^0 at a cxanstant flow rate of 
7ml/mTn to perfuse the coronary circulation. The heart was jacketed at 37*^C and the spontanec us 
fbrce of contraction was measured by atteciiSng a cup tn the apG2< of Che heart which v|as 
connectjad to a tension transducer. Coronary per^v^ion pr^ssu^e was also monitored. 

10 

Aftar equdibralaon/ global 1$chaemla was produced by stopping perfu^on and damping thd 
Infij^don line. Spontaneous omtzacQons cieased. After 22 nnfnutes, flow was restored to 30 % of 
the pre-ischaamic levd. After a Ibrther 10 nUnutes, flow was r^oned tio the pre^schaemlc le /ei 
(7ml/m!n). Spontaneous csontracHons resumed after about 10 minutes. These contractions 
15 reached a masdmum recovery of 18.B±7.4% of the pre-istfiaemfc level. The adenosine receptor 
ligand Inftislon was commsnced just prior to resumpHon df 30% coronary perfusion, to mlinfc 
adrpirtlstration at reperfuslon after thrombolytic therapy^ and was continued unHl restoratlon| of 
flow to the pre^ischaemic level, The results are presented graphically In Figure 9« 

20 S^nlflcantly Improved r^ults were obteined by stendardisation of pre-conditioning. Male Dunlin- 
Harley guinea-pigs (36D-3d0g) were Mll^ by oervlcal dldotabon and their hearts removed imd 
perfused wRh kneb^-bicarbonate solution via a constant flow Langendorff heart preparation. 
Between oen/ical dislocation and perfusion of the Isolated heart a period of 2.5 mfnuteS elapsed 
where the heart was not perfused. During this period the isolated heart was mounted onto the 

25 cannula in readiness fbr perfusion. The experiment not was perfbrmed on any preparation that 
could not be mounted and perfused within 2.5 minutes. In addition the pulmonary artery was cut 
to assist out flow of perfusate from the he^rt. Data shown is the developied tension measurec as 
a pdrcentege of the Tro-techaemlc tewel. Em»r bars r^presant S.E.M. ^ denotes a significant 
difference Itom control (p>0>05} using d unpaired ^teSL For the oontroi n^6 and for the cjrug 

30 tneatsd gnoup n»4. The results are presented graphically In l=igure la 

Pharmacodynamic considerations 

The pKq values for compounds 6 and 7 are giVen (n Table 6 below. The partition coefficient profile 
35 for compound 6 is given In Table 7 below. The partition measurements were based on a i>ng 
chain ester (propylene glycol dipelargonate-PGDPVwater model. 
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65 

Table 6 shows pK^ values of compounds 6 and 7 calculated using methanol sihd 
dlmethyKbnnamicle oo-solvents respectively. All experiments carried out In tonfc strength waper 
(0,1.5 KQ). 
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R&l^a selectivity for Al reteipiore In guinea |»1g atria 




-9 -B^ 



-B -7^ -7 -e 
Agonist Conoantralfon (Log M) 



Figure £ Graph, of peroenbage relaxation o£ guinea pig* atria 
(precontraeted wltb cai^achbl) against: logio of concentrraticm ^M) 
o£ compoutid 6 (diamoiXid) and (square) jagonlsts. 
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Relative ^tectlvlfsr for A2 recoptoi? irt gubi^ pl0 trachea 




Ag4i\islCoiioen{rai3on (Log M) 

Flga»7' Graph of percmtage relaxation of guinea pig trachsa 
(precoxitracted with carbachol) against logio <=>f concreaatratioai OM) 
of cottigpouiid 6 (diamond) scpA IB-kSCA. (square) agonists » 
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' bMem^ ackd d 30 mf£i>p^riics^ftif Stimulated i5ch^M# ' 




Figture 8 Developed contiradtile t:<anBi03a of guinea pig^ le£t 
atzriai maaawed before and after ^30 mlnate period of simula^^^ 
iBchaamia, witb XB-MKCA, (3xlO~'^M) and confound € (10*^) 
introduced at tlie onset of rega.B6inig 
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EETod of C5nM) cn cS^veto^ed tension In gulnsa-plg 

isalafifttf tiearta afisr ^^inlns no flow ischa^ia 
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